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NEW OB INTERESTING TROPICAL AMERICAN 
DOTHIDEALES-II * 


Carlos E. Chardon 
(With Plates I and IT) 

Since the publication by the writer (1) of the first paper on the 
Dothidealcs, a renewed interest in this group has been aroused due 
to the fact that Doctor H, Sydow of Berlin has expressed his inten¬ 
tion of revising his well known monograph on the group (5) which 
is indeed in great need of revision, especially in regard to the Trop¬ 
ical American species. 

The present paper, in the writers opinion, is a further evidence 
that such a revision is imperative. The critical study of the grass 
forms occurring in Porto Rico and Santo Domingo has proved to be 
suprisinglv interesting and a number of forms which had been deter¬ 
mined and reported in the work of Seaver and Chardon (3), after 
comparing with authentic type material or with forms already known 
from the continent, has turned out to be either,species new to science 
or else they have been referred to continental species. On the 
contrary, species like Pijllacliora ErioclioUtv Speg. which had been 
reported as occurring in Porto Rico and Santo Domingo, have been 
eliminated from the flora of both islands. 

If such a chaotic situation has prevailed in our knowledge of the 
Dothidealcs of Porto Rico, an island which has been so thoroughly 
explored by a dozen mycologists in the past fifteen years and the 
collections of which have been critically studied by the best Ameri¬ 
can specialists in the different groups, the rest of tropical America 
no doubt offers, as it was previously stated “a vast field of investiga¬ 
tion for systematic mycologists.” 

An additional paper by the writer (2), although not part of this 
series, has also appeared in which a number of new r Phyllachorae 
have been described from Colombia. These were collected by the 
writer in the region of the Central Andes and along the banks of 
the Magdalena River in 1926. 

The species herein described as new or interesting have been 
collected by various mycologists and by the writer in Porto Rico 
and deposited in part in the writer’s personal herbarium; by Doctor 

VFor t£e first contribution ««o Myoologla lfit 295-801. 1227. 
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F. D. Kern and Mr. R. A. Toro in Santo Domingo in 1926; 
by Mr. R. A. Toro, who has lately been stationed in Medellin, Co¬ 
lombia; and material from various collectors of the U. S. Depart¬ 
ment of Agriculture from South America, which has been kindly 
communicated for study by Mr. John A. Stevenson, in charge of the 
mycological collection in the Bureau of Plant Industry, "Washington, 
D. C. To all of these collectors the writer wishes to express his 
indebtedness. 

Seaver (4) in a recent publication has also given some atten¬ 
tion of species of Phyllachora from Tropical America. His use of the 
name Phyllachora “in a broad sense’’ may seem somewhat objection¬ 
able to those of us who have accepted Theissen and Sydow’s clas¬ 
sification of the group. 

An expression of appreciation is also due to Doctor H. Sydow, 
of Berlin, for kindly supplying type material and to Don Mario Brau, 
of the Museum of the Department of Agriculture of Porto Rico for 
the colored plates accompanying the paper. * 

Dothideaceae. 

Bagnisiopsis Tijucensis Theiss ot 8yd., Annal. Mycol. 13 : 291. 1915. 

Two specimens from Colombia collected by R. A. Toro are referred 
to this species, which was only previously known from near Rio de 
Janeiro, Brazil. The stromata showed the characteristic dothideoid 
and erumpent character of Bagnisiopsis . Spores 1-celled, hyaline, 
uniseriate in the ascus, •elliptical, 18-14 X 5-6 u, which are slightly 
smaller than the description given by Theissen and Sydow. 

On Tibouchina longifolia (Vahl.) Baill. 

Colombia: R. A. Toro No. 264 , Guarnes, Dept, of Antioquia, 
Nov. 3, 1927; R. A. Toro, No. 303 , near Medellin, Dept, of Antioquia, 
Jan. 20, 1928. 

Achorella Toroana Chardon spec. nov. 

Spots approximately circular, or irregular through coalescence, 
very conspicuously epiphyllous with the borders limited by a violet 
tinge, sometimes hypophyllous; stromata dothideaceous, warty, erum¬ 
pent, black, mostly multiloculate, the locules globose or slightly 
irregular through lateral pressure, 350-400 X 250-300 u, the walls 
of the stroma when placed in w r ater dissolving into a very conspicu¬ 
ous greenish blue substance; asci cylindrical, 8-spored, with the 
■ spores early evanescent from the asei, 158-172 X 11-15 u; spores 
2-eelled, distinctly brown, provided with a distinct cell wall, unise- 
riate in the ascus, 23-26 X 9-11; paraphyses present. 

v This is a very interesting new form: the stroma is evidently 
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dothideaceous, resembling a Bagnisiopsis or a Dothidina, but the 
2-celled, brown character of the spores makes it fall in the genus 
Achorella. The fungus is unique in tha the walls of the stroma when 
placed in water for examination under the miscrcoscope, secrete an 
opaque, greenish blue substance. 

The species is dedicated to its collector, Mr. Rafael A. Toro, 
Porto Rican mycologist, now in Medellin, Colombia. 

On Cavendishia Spec. 

Colombia: R. A. Toro, No. 260, Guarnes, Dept, of Antioquia, 
Nov. 3, 1927 (type). 

Dothidina sphaerospora Chardon spec. nov. 

Spots hypophyllous, not exceeding the stromata; stromata dothi¬ 
deaceous, warty, black, coaiesscing and aranged in conspicuous, 
circular clusters 1-3 mm. across; locules globose or slighly irregular 
through lateral pressure, 300-400 X 250-300 u, asci cylindrical, 8- 
spored, uniscriate, with the sporiferous part 56-65 X 7 u; spores 
1-celled, globose, 8X7 u, at first hyaline, provided with a distinct 
cell wall, later becoming light, brown in color, uuiseriate; paruphyses 
profuse. 

This fungus is evidently not Dothidina peribebuycrisis (Spcg.) 
Chardon (Myeologia 13:289. 1921) which has spores 14-18 X 6-7 u 
and reported on various Melastomaceac from. South America and 
Porto Rico, while they are globose 8-7 u, in the Colombian specimen. 
It is a true dothideaceous form, with erumpent stromata. 

On Clidonia iinpctiolaris (Naud.) Cogn. 

Colombia: R. A. Toro No. 314, vicinity of Medellin, Dept, of 
Antioquia, Jan. 20, 1928 (type). 

PlIYLLA Ol IORAOEAE. 

Trabutia Mangiferae Chardon spec. nov. 

Spots irregular or roughly circular, ampliigemios, brownish brick 
colored, 12-15 mm. across; stromata hypophyllous black, shiny, ir¬ 
regular, angular, 3-5 mm. across; stroma multiloculate, distinctly 
situated between the cuticle and the epidermis; locules flat ellipsoidal 
or angular through lateral pressure, fully immersed in the clack 
stroma, 240-325 X 120-200 u, asci cylindrical elavate, 8-spored, with 
the spores biseriate in the main body of the ascus, 62-75 X 15-17 u, 
spores 1-celled, hyaline, ellipsoidal, 10-12 X 5-6 u; paraphyses pres¬ 
ent. (Plate II, Fig. 5.) 

There is only one dothideaceous fungus reported on this host. 
Zimmermanniella trispora P. Henn. from Buitenzorg, Java. (Theiss. 
& Sydow p. 290). This rare, genus is a 3-spored Bagnisiopsis, while 



8 THE (JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

the species under study is very evidently a new species of Trabutia, 
since the stroma is quite distinctly between the cuticle and the epi¬ 
dermis. 

On Mangifera indica L. 

Brazil: U. S. Dept. Agr. No. 61130 (coll, by J. R. Weir), Santa 
Laura, Madeira River, Amazonas, Aug. 31, 1923 (type). 

Oatacauma costaricense Chardon imm. nov. 

Phyllachora Pit fieri Speg. Bol. Acad. Nac. Ci. Cordoba 23:569. 
1919. Not Ph. Pittieri Theiss & Syd. Ann. Mycol. 13:544. 1915. 

It may be interesting to state briefly the nomenclatorial entangle¬ 
ment that has resulted in the adoption of a new name for this species. 
Phyllachora Pittieri was described by Spegazzini in 1919 from mate¬ 
rial collected by A. Tonduz in Costa Rica in 1897. The specific 
name is not valid because there is another Ph, Pit fieri named by 
Tlicissen and Sydow in 1915. (Ann. Mycol. 13:544). 

Prof. Sydow later reported (Ann. Mycol. 24:398) two of his col¬ 
lections from Costa Rica as Pyllachora Pittieri Speg. These two col¬ 
lections have been examined by the writer, and microscopic sections 
of the leaves have shown the position of the stroma to be between 
the epidermis and the mesopyll, thus making this species to fall 
under the genus Caiacauuia. With the specific name Pittieri not 
valid, and the genus changed from Phyllachora to Cat aca uma , the 
fungus has to be entirely renamed as Cat acauma- costaricense Char¬ 
don nom. nov. 

In both of Sy down’s specimens the spores (11-13 X 6-7 u) arc 
smaller than in Spegazzini’s description. This author reports them 
as 15-36 X 7-9 u. 

A third collection by Stand ley, from Honduras, communicated by 
Mr. John A. Stevenson, has also been referred here. The spores are 
also 31-13 X 6-7 but mostly biseriato in the ascus and become some¬ 
what opaque at maturity. 

On XyUmna velutina Tr. & Planch. 

Costa Rica: II. Sydow No. 92 , La Caja, near San Jose, Dec. 
22, 1924. 

On Xylosma oligendri Donn. Sm. 

Costa Rica: II. Sydow No, 134, Cerro de San Isidro, near San 
Ram&a, Feb. 7, 1925. 

On Xylosma sp. 

Honduras : U. S. Dept. Agr. No. 55989 (eoH. by P. C. Standley), 
vieinity Of Siguatepeque, Feb. 14-27, 1928. 
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Catacauma Ingae Cliardon spec. nov. 

Spots approximately circular, yellowish, very small, inconspicuous, 
1-1.5 mm. in diameter; stromata epiphyllous, scattered, small, very 
inconspicuous, 0.5-0.8 mm. across, circular, unilocular, situated be¬ 
tween the epidermis and the mesophyll forming a clypeus over the 
locule, 45-60 u thick, with a portion of compact stromatic tissue in 
the hypophyll just below the locule but not touching it; locule flat, 
300-400 X 80-100 u, asci cvlindrical-clavate, 8-spored with the* 
spores inordinate in the ascus, 75-90 X 13-15 u; spores long navicular, 
hyaline, continuous, 24-26 X 3.5-4 u, provided with several oil drops: 
paraphyses present. 

This species had evidently escaped the attention of the mycologists 
that have visited Porto Rico due to its minute, inconspicuous stromata. 
Ophiodoihella In gar, (P. Ilenn.) Th. & Syd. reported on Jnga spec, 
from Sao Paulo, Brazil, is evidently different from this species in 
possessing filiform spores in a parallel arrangement in the ascus. 

On Inga vera L. 

Porto Rico: O. E. Ohardon No. -* Maricbo Insular Forest 

Reserve, June 9-10, 1928 (type). 

Catacauma semi-lunata Ohardon spec. nov. 

Spots not exceeding the stromata, but identified with them; stro¬ 
mata black, shiny, occasioning a tar-spot, very conspicuous, epiphy¬ 
tous, either oval or slightly irregudar at first, 3-5 mm. in diameter 
but often becoming confluent, into large irregular, tar-like masses 
6-10 mm. across, multiloeular in cross section, with 3-5 or even 
more locales, the stroma located between the epidermis and the 
mesophyll, the stromatic tissue much more compact and solid black 
in color above the locales and on their sides; loonies globose or 
ellipsoidal, sometimes angular through lateral pressure, 150-250 V 
100-150 u; asci cylindrical clavate, 8-spored, with the spores ar¬ 
ranged biseriately in the ascus; spores hyaline, 1-celled, humiliate, 
14—18 X 4-5 u; paraphvses present. (Plate I, Fig. 1). 

The shape of the spores of this species, is very characteristic and 
unique for the group; they are crescent shaped which is very dis¬ 
tinctive. This curious spore shape may perhaps serve to justify the 
erection of a new genus in the Scirrhiineae of the Phyllochoraceae, 
right next to Catacauma and Catacaumella , but for the present, the 
species is included as a Catacauma which includes all the forms of 
the Scirrhiineae having 1-cclled, hyaline spores with paraphyses 
present. 

On Eugenia sp. 

Porto Rico: C. E. Chardon No. -* Maricao Insular Forest 

Reserve, June 9-10, 1928 {type). 

* The types of this and the following' species were destroyed during the hurrioane si 
September 13, 1028. 




10 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

Catacauma Weirii Chardon spec. nov. 

Spots approximately circular or irregular, conspicuous, pale yel¬ 
low contrasting with the green tissue of the leaf, epiphyllous but also 
faintly visible in the hypophyll, 12-20 millimeters across; stromata 
pale black a, epiphyllous, not shiny, at first approximately circular or 
slightly angular, 2-3 mm. across, very distinctly between the epi¬ 
dermis and the mesophyll, later coalescing into large, laberynthiform 
stromata of various shapes, 15 to 20 mm., across; locules many in 
the stromata, sub-globose, very often flattened, or else angular thru 
lateral pressure, with most of the black stromatic tissue above or on 
their sides, very little or none below, 200-400 X 120-160 u; asci 
cylindrical-clavate, 8-spored, with the spores obliquely uniseriate in 
the ascus; spores hyaline, 1-celled, smooth, long elliptical with the 
ends obtuse, 12-13 X 6u; paraphyses present. (Plate II, Fig. 3). 

Ph. tenuis (B. & C.) Sacc. reported from Nicaragua on Bauhinia 
(Theissen & Sydow p. 489) has spores with the same dimensions 
as this species but being a Phyllachora is quite different from Gatar- 
cauma in the position of the stroma within the leaf tissues. The 
laberynthiform stromata of this form, somewhat suggesting that of 
Trabutia conspicua Chardon (see Mycologia 19, pi. 27, fig. 4) is 
very characteristic. Named in honor of its collector, the well known 
American mycological explorer, Dr. James R. Weir. 

On Bauhinia sp. 

Bolivia: U. S. Dept. Agr. No. 61126 , (coll, by J. R. Weir) Ribe- 
ralta, Rio Beni, Sept. 28, 1923 {type). 

Robledia Chardon gen. nov. (Phyllachoracearum). 

Stromata between the epidermis and the mesophyll; asci cylin¬ 
drical clavate; spores brown, 2-cclled, the upper cell developed, the 
lower one papillate; paraphyses present. Type species, ltobledia 
teiraspora. 

In honor of Dr. Emilio Robledo, Colombian physician and botan¬ 
ist, resident in Medellin. 

The erection of this new genus in the Scirrhiineae of the Phylla- 
choraeeae is necessary in order to include those forms like the one 
described below with brown, 2-unlike celled spores (see Theissen and 
Sydow’s keys in Ann. Mycol. 13: 177). In the genus Phaedothiopsis 
Theiss, & Syd. the spores are brown 2-eelled, with the cells alike, 
while in the new genus Robledia, the spores are also brown 2-celled, 
but the cells are unlike. 

Robledia tetraspora Chardon spec. nov. 

Spots not exceeding the stromata; stromata epiphyllous, black, 
not shiny, warty, globose to subglobose, 1-2 mm. across, situated 
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between the epidermis and the mesophyll; locales many in the stroma, 
elliptical or angular through lateral pressure, 125-180 X 80-120 u, 
with most of the black stromatic tissue above, with some on the sides 
and none below; asci cylindrical or cylindrical-clavate, 4-spored, 
45-62 X 12-18 u, with the spores uniseriate or biseriate; spores 
2-celled, yellowish brown, with the cells unlike, the upper cell long 
elliptical, 14-20 X 6-7 u, provided with a distinct cell wall, 1 u 
thick, the lower cell papillate, 2-3 u across; paraphyses present. 
(Plate I, Fig. 2). ‘ 

This is a distinct species characterized by the 4-spored asci. 

On Eupatorium tacotanum Klett. 

Colombia: R. A. Toro No. 312, La Primavera, Dept, of Antio- 
quia, Dec. 25, 1927 (type). 

Phyllachora Ortonii Chard on spec. nov. 

Stromata amphigenous, black, not shiny, 0.8-1.0 mm. longX0.3-0.6 
mm. wide, but coalescing to form a long linear row of stromata 4.0 
to 8.0 mm. or even more in length, parallel to the main axis of the 
leaf; fructification simple, with a large globose or elliptical loculc, 
180-230 X 80-100 u, completely immersed in the mesophyll of the 
leaf, and surrounded on all sides by the black stroma; asci cylin¬ 
drical-clavate, 8-spored, with the spores biseriate in the main body 
of the ascus, 80-92 X 13-18 u; spores hyaline, 1-celled, elliptical 
with somewhat acute ends, 13-15 X 5-6 u; paraphyses present. 

This specimen appears determined in the herbarium as Phyllachora 
Andropogonis Scliw., a species which according to Dr. C. R. Orton 
does not occur in Porto Rico; Dr. Orton is evidently correct since 
the spore dimensions given for Ph. Andropogonis are 16-20 X 6-8 u. 
In Ph. inf means Winter (Theiss & Sydow, p. 456) reported on Pas - 
palum sp. from Rrazil, the spores are even larger, 22-27 X 9-11 u. 
In the opinion of the writer the erection of a new species is amply 
justified here, which is dedicated to Dr. C. R. Orton, who has given 
much study to the American grass forms of Phyllachora. 

On Paspalum millcgrana Sell rad. 

Porto Rico: F. L. Stevens No. 6763, Naguabo; no month spe¬ 
cified, 1913 (type). 

Phyllachora brevifolia Chardon spec. nov. 

Stromata amphigenous, black, not shiny, 0.8 to 1.0 mm. long X 0.5 
to 0.8 mm. wide, the longer dimension following the main axis of 
the leaf, mostly isolated, seldom coalescing; fructification simple, or 
very rarely 2-loculate, with the locale covered above and below with 
black stromatic tissue, locale flat with the lower surface straight, 
the upper distinctly convex, 180-250 X 45-60 u; asci cylindrical- 
clavate, 8-spored with the spores mostly uniseriate or sometimes 
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partially liiseriate, 54-62 X 9-11 u; spores hyalinel-celled, distinctly 
lemon shaped with acute ends, 9-11 X 4-5 u; paraphyses present. 

This species had been reported by Seaver and Chardon (p. 51), 
based on determination made by C. R. Orton, as Phyllaehora assi - 
milts Theiss & Svdow. An examination of a fragment of the type 
Of this species (Butler No. 1250) which was kindly supplied by Dr. 
H. Sydow has shown that the Porto Rican material is different 
from it. In P. nssimilis , the stromata are always multiloeulate, while 
in our form they are umloculate or very rarely biloculate. Further¬ 
more, in Ph. assimilis the spores are not lemon-shaped with acute 
cgtfts, but ellipsoidal with blunt ends; the spore measurements are 
also different. These differences have determined the writer in erect¬ 
ing a new species. 

On Schizachyrium brcvifolium (Sw.) Ness. ( Andropogon bnmfoUus 
Sw.). 

Porto Rico: F. L. Stevens No. 5751 (Cornell University No. 
11099), Rio Piedras, Nov. .‘1, 1913 ( type) ; P>. Lopez No. 7899 , Ex¬ 
periment Station Crounds, Rio Piedras, Aug. 1922. 

Pii ylijAchora Eriociiloae Speg., Anal. Mas. Nae. Buenos Aires 
19:416. 1909. 

Seaver and Chardon (Sei. Surv. Porto Rico and Virgin Ids. 8: 52) 
based mostly on determinations made by C. R. Orton, have reported 
the occurrence of this species in Porto Rico, on two hosts: Pas pa him 
con jug alum Berg, and, Valoiu insular is (L.) Chase. It seems evi¬ 
dent, however, that we are dealing with two distinct forms, neither 
of which agree with the description ot* Spegazzini’s species, which 
has spores described as “sporae oblique monostichae, apice altero 
obtuse rotundatae, altero abruptiuscule cuneatoacutatae, 14-15 X 7 u 
hyalino. ” None of the material from Port oRieo or Santo Domingo 
properly falls under P. EriovMoae Speg.: the one on Paspalum 
con jug alum Berg, is referred here to Phyllaehora paspalicola P. Ilenn, 
while the one on Valota insularis (L.) Chase is herein described 
as a new species, Phyllaehora insularis . 

Toro (Mycologia 19:80) also reports Phyllaehora EriocMoae 
Speg. from Santo Domingo on the two above-mentioned hosts. 
After a careful examination of his material, the form on Valota 
insularis (1 j.) Chase, seems to be identical with the Porto Rican 
form Phyllaehora insularis sp. nov., while the one on Paspalum 
conjugatum Berg., is a species of Telimena, described in this paper 
as Telimena domingensis sp. nov. 

Thus it seems justifiable for the present to exclude Phyllaehora 
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EriocMoae Speg. from both Porto Rico and Santo Domingo, thus 
restricting its range to continental South America. 

Phyllachora insularis Ohardon spec. nov. 

Stromata mostly epiphyllous, but obten hypophylious, black, not 
shiny; at first small, punctiform, globose, 0.5 mm. in diameter 
arranged in linear rows parallel to the main axis of the leaf, later 
coalescing into large, conspicuous, irregular, black stromata 2-5 mm. 
long, 1-2 mm. wide, enclosing 3 to 5 or more locales; locales flat 
ellipsoidal, or angular, thru lateral pressure, 150-240 X 120-150 u, 
with a black, prominent, elypeus on the roof of the locales, which 
may run along their sides and bottom; asci long-cylindrical, 60-75 
X 6-8 u, 8-spored with the spores unisoriate in the ascus; spores 
hyaline, continuous, ellipsoidal with both ends obtuse, 8-10 X 4-5 u; 
paraphyses present. 

This is evidently not Phyllachora EriocMoae Speg. whose spores 
arc, reported to measure 14-15 X 7 u. Our material does conform 
in macroscopic stromatal characters with Mayors No. 158 from Co¬ 
lombia which was first, reported by Sydow (Mem. soc. neueh. Sci. 
nat. 5:436) as Ph. EriocMoae Speg., and later, by Theissen and 
Sydow (Ann. Mvcol. 13:448) as Ph. EriocMoae Speg. var. colum - 
biensis. The spores in the Colombian specimen, however, measure 
10-12 X 4-5 u and the ends are acute, not blunt as in the Porto 
Rican and Santo Domingan material. These differences warrant the 
erection of a new species, distinct from the South American form. 

On Valota insularis (L.) Chase. 

Porto Rico: Barceloneta, Whetzel & Olive No. 551, Feb. 25, 
1916, {type) ; along river north of Pefmelas, Chardon No. 1021, July 
28, 1920; Finca Pretoria, Pefmelas, Chardon No. 1047, July 20, 1920. 

Santo Domingo: Santiago Kern & Toro No. 275 , Mar. 21, 1926; 
Bajabonico, Kern & Toro No. 252 , Mar. 23, 1926; Jaina, Kepn-& 
Toro No. 307, Mar. 30, 1926. 

Phyllachora Paspalicola P. ITenn. lledwigia 48:106. 1908. 

Previously reported by Seaver and Chardon (Sci. Surv. Poiro 
Rico and Virgin Ids. 8:52), as Phyllachora EriocMoae Speg. The 
spores of the Porto Rican material are distinctly lemon-shaped, 8-10 
X 5-6 u, which evidently do not conform with the spore measure¬ 
ments of the Spegazzinian species. 

It seems appropriate to refer it to Ph. paspalicola P. Heni% 
Although the type of this-species (from Para, Brazil) has not bjSfciCJ 
seen, ,our material; eon forms very well with Mayor's No. 165, £roM\ 
-Colombia and,.determined as such by Sydow. . 
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On Paspalum conjugation Berg. 

Porto Rico: College grounds, Mayagtiez, Chardon No. 918 , July 
15, 1920; Corral Viejo, road to Adjuntas, Chardon No. 904, Aug. 
15, 1920. 

Phyllachora Paspali-virgati Chardon spec. nov. 

Stromata amphigenous, black, not shiny, 1-2 mm. long, 0.5 to 1 
mm. wide, with 2 to 3 locules, entirely immersed in the mesophyll 
of the leaf, bordered on all sides with black stromatal tissue; locules 
flat globose or angular thru lateral pressure, 125-200 X 100-125 u; 
asci cylindrical, 8-spored; spores uniseriate in the ascus, hyaline, 
continuous, long-elliptical with both ends obtuse, 8-10 X 4-5 u; 
paraphyses present. 

The spores in this species agree in shape and size with those 
already given for Phyllachora insularis sp. nov. but in stromatal 
characters, the two forms are quite distinct: In Ph . insularis the 
stromata are mostly epiphyllous with scarcely any stromatal tissue 
under the loeule, while in Ph. Paspali-virgati the stromata are amphi¬ 
genous and the locules surrounded on all sides by the black stroma. 

On Paspalum virgatum L. 

Porto Rico: Along railroad, San German, Whetzel and Olive, 
No. 559 (type), Apr. 2, 1916; Poultry Farm, Guaynabo, Whetzel, 
Kern and Toro, No. 2570 , June 25, 1924. 

Phyllachora macorisensis Chardon spec. nov. 

Stromata amphigenous, black, not shiny, scattered 0.5 to 1.5 mm. 
long X 0.3-0.5 mm. wide; fructification simple, more often compound, 
with 2-3 or rarely 5 loculi; locules elliptical, flattened, or irregular 
thru lateral pressure, 160-200 X 120-140 u; asci eylindrical-elavate, 
75-90 X 8-12 u, 8-spored; spores ellipsoidal, hyaline or faintly pale, 
1-celled, 10-11 X 4-5.6 u, uniseriate; paraphyses filiform, longer than 
the asci. 

No Phyllachora has been reported to occur on Stenotaphrum. 
This seems to be quite distinct from other known species on Gra- 
mineae. 

On Stenotaphrum sp. 

Santo Domingo: San Pedro de Macoris, Kern & Toro, No. 150 , 
Mar, 10, 1926 (type). 

Phyllachora Rhynchosporae Chardon spec. nov. 

Stromata amphigenous black, not shiny, scattered, 0.5 to 1.5 mm. 
long X 0.2 X 0.5 mm. wide; fructification simple, or rarely com¬ 
pound, with 2 or at the most 3 loculi; locules elliptical globose, 
somewhat flattened, seldom irregular, 120-200 X 100-135 u; asci 
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«lliptical-clavate, somewhat bulged in the middle, 85-110 X 16-22 u, 
8-spored; spores navicular with the ends acute, faintly pale, unise- 
riate above and below, biseriate in the main body of the asciis, 
1-celled, 15-17.5 X 4-4.5 u; paraphyses filiform, longer than the 
asci. 

No Phyllachora has been reported on Rhynchospora, although 
several are known to occur on other cyperaceous hosts. The spore 
characters of this species are very distinct, and entirely justify the 
erection of a new species. 

On Rhynchospora eyperoides (Sw.) Mart. 

Santo Domingo: Santo Domingo City, Kern & Toro No. 302, 
Mar. 27, 1926 ( type ). 

Sphaerodothis antioquensis Chardon spec. nov. 

Stromata amphigenous, black, shiny, equally visible on both sur¬ 
faces of the leaf, 1.0-1.5 mm. long to .8-1.0 mm. wide, the longer 
dimension following the main axis of the leaf, very seldom coalescing; 
fructification simple, with stromata immersed in the mesophyll of the 
leaf and the ioeule entirely covered by black stromata, locule flattened, 
large, 250-850 X 75-120; asci elavate, 8-spored, 65-78 X 20-23, with 
the spores inordinate in the aseus; spores elliptical, with blunt ends, 
1-celled, distinctly brown in color 16 - 20 X 10 ^ 12 x 1 ; paraphyses 
present. 

There being no species of Sphaerodothis reported on this host, 
the fungus is described herein as a new species. 

On Arthrosiylidium sp. 

Colombia: R. A. Toro, No. 284, Santiago, Dept, of Antioquia, 
No. 13, 1927 {type). 

Sphaerodothis luquillensis Chardon spec. nov. 

Spots not exceeding the stromata; stromata amphigenous, black, 
shiny, small at first, 0.8-1 mm. long X 0.4-0.7 mm. wide, with the 
long axis parallel to the main axis of the leaf, later coalescing 
profusely, forming rows of linear stromata several millimeters long, 
unilocular in a cross section of the leaf; locule 250-300 X 120-150 u; 
asci cylindrical-elavate, 8-spored, 84-95 X 7-8 u, with the spores 
arranged uniseriately; spores at first broad elliptical, hyaline, 1-celled 
full of oil droplets, 12-14 X 6-6.5 u, later turning light brownish and 
reducing in size, at full maturity, long elliptical, with acute ends, 
distinctly brown in color, evanescent, 1-celled, 8-9 X 3-3.5 u; para¬ 
physes profuse. 

No species of Sphaerodothis appears to occur on Gramineae in 
Theissen and Sydow. The spore characters of this form are quite 
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distinct. The reduction in the size of the spores as they aproach 
maturity is interesting and has been clearly followed by the writer . 

On Eriochloa punctata (L.) Desv. 

Porto Rico: C. E. Chardon & M. F. Barrus No. 3113 , La Cata¬ 
lina coffee farm, Luquillo Mountains, Jan. 21, 1928 (type). 

Telimena doxningensis Chardon spec. nov. 

Stromata on both surfaces of the leaf, small, black, not shiny, 
less than 1 mm. in diameter, mostly uniloculate, seldom biloculate; 
locules 150-190 X 100-125 u, entirely immersed in the mesophyll and 
surrounded by a black stroma, at first enclosing numerous 1-septate, 
fusoid, hyaline stylospores, 21-24 X 2-3 u; asci cylindrical-clavate, 
48-56 X 4-5 u, 8-spored with the spores arranged biscriately in the 
ascus; spores fusoid, 3-septate, hyaline to greenish with both ends 
acute, 12-14 X 2-3 u; paraphyses present. 

Thru an error in determination this was reported by Toro (Myco- 
logia 19:80) as Phyllaehora Eriochloac Speg. Telimena yraminclla 
Sydow (Fungi, exot. exc. 399) on Paspalum from tlie Philippines, 
has much_ larger spores, 20-25 X 4-4.5 u. 

On Paspalum conjugatum Berg. 

Santo Domingo: San Cristobal, Kern and Toro, No. 156 , Mar. 
12, 1926 (type). 

Ophiodothella floridana Chardon spec. nov. 

Spots large, very' conspicuous, roughly circular or irregular 
through coalescence, 8-15 mm. across, amphigenous but more pro¬ 
nounced in the undersurface of the leaf, with a black, not shiny, 
conspicuous stroma, 5-12 mm. across, in the center of the spot, 
bordered by a distinct yellowish zone which borders the stroma on 
all sides; stroma multiloculate, with locules in a row facing the 
undersurface, immersed in the mesophyll of the leaf, with heavy 
stroma above, lighter below; locules globose or elliptical, 250-350 
X 200-280 u; asci cylindrical-clavate, 8-spored, 80-112 X H-13 u; 
spores filiform, 1-celled, hyaline, 56-64 X 4 u; paraphyses present. 
(Plate IX, Fig. 5). . ' 

A oohspicuously large form, superficially resembling some species 
of Catacauma known on various Ficus, but falling in the genus 
Ophidothdla v. Holm, on account of its filiform spores. 

On Ficus sp. 

Florida: U. S. Dept, Agric. No. 60925 (collected by L. IT. Me 
Cujlough) Miami, no date (type). 

•A\ ; Rfo Pijsdras, Porto Rico. ; 
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EXPLANATION OP PLATES I AND II. 

Fig. 1. Small branch of Eugenia sp. showing tar-spot stromata of Catacau- 
ma semilunata sp. nov. (nat. size). 

Fig. 2. Small branch and inflorescence of Eupatorium tacotanum showing 
small inconspicuous stromata of Uobledia tetraspora gen. et sp. nov. (nat. Bize). 

Fig. 3. Leaf of Bauhinia sp. showing laberynthiform stromata of Catacau- 
tna Weirii sp. nov. (nat, size). 

Fig. 4. Leaf of Ficus sp. showing conspicuous stromata of Ophiodothclla flo- 
ridana sp. nov. (nat. size). 

Fig. 5. Leaf of Mangifera indica showing tar-spot stromata of Trabutia 
Mangiferac sp. nov. (nat. size). 







LIFE HISTORY OF LIGNIERA VASCULARUM 

{Matz) Oook 

(Formerly known as Plasmodiophora vascularum). 

Melville T. Cook 
(With Plates ni-VI) 

This organism is the cause of a disease of sugar cane Porto 
Rico and was described by Matz (12) in 1920 under the name of 
Plasmodiophora vascularum . The organism has not been reported 
from any other part of the world. This paper is a record of studies 
on the life history of the organism which have resulted in the author 
transferring it from the genus Plasmodiophora to the genus Ligniera 
Maire and Tison. 

HISTORY 

The organism was first reported by Matz (12) in 1920 as the 
cause of a disease of sugar cane commonly known as “dry top rot”. 
He reports his first discovery on Cavengerie cane at Bayamon in 
the fall of 1919. In this and a later paper (13) he reports the 
disease on a Porto Rico seedling, Otaheite, Crystalina, Rayada, D-109 
and Yellow Caledonia. In the second paper he states—“The disease 
was found distributed in practically all the principal sugar-cane¬ 
growing sections of the Island, on the north coast as well on the 
irrigated south coast, in isolated areas on the western end, and in 
the central district around Cayey and Morovis. It was particularly 
noticeable in fields which showed evident signs of retarded growth 
and dwarfing especially in ratoon fields”. 

In his second paper (13) Matz states that “From observations 
made on sugar cane diseases in Porto Rico it is now certain that in 
so far as reduction of yield is concerned this dry top rot or vascular 
disease is the most serious of the three or four major diseases of 
sugar cane existing at present in Porto Rico”. 

The writer of this paper has found the disease well distributed 
over the Island and on several varieties but has found but one 
severe outbreak which was in the vicinity of Canovanas and involved 
about 300 acres of D-109 which was growing on low wet land. The 
other outbreaks observed by the writer were in some cases severe 
but over small areas and always in wet land. Numerous small out- 
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breaks .were observed, usually in the coastal plains. Several infected 
stools were found in a small poorly drained field near Cayey which 
is about 1,300 feet above sea level. The controlling factors appear 
to be susceptibility of varieties and amount of moisture. 

SYMPTOMS 

The disease gets its name “dry top retfrom the dying and dry¬ 
ing of the tops but it should, be remembered that a dying of the tops 
may be due to borers and to other causes. This symptom is proceeded 
by a reduction of the leaves and frequently by a rolling and wilting of 
the leaves. In severe cases a part or all of the canes in a stool may 
be dwarfed and die from the tops down. These dead tops are fre¬ 
quently attacked by saprophytes which cause a decay. It is not 
unusual to find many canes of various ages, especially those under 
five feet in height, dead from this disease. These dead canes may 
lose all their leaves and are frequently attacked by the rind fungus 
(Melanconium sacchari ) which may mislead the observer as to the 
true cause of the dying. When infected canes are cut across at 
the base, some of the fibro-vascular bundles show a lemon or orange 
yellow color. When the sections of this tissue are examined under 
the microscope the trachcary tubes of these bundles will be found 
to be filled with a plasmodium or large spores. It is very evident 
that this plugging of these water passages will be disastrous to the 
growth of the cane. However, weak or dead canes may show only 
a few infected bundle^ and it is difficult to understand just how 
such slight infection can kill the canes. The organism can also be 
found in the roots. After a time the organism may disappear and 
the bundles show a pronounced red color. Although some of these 
external symptoms may be common to other diseases of the sugar 
cane, the presence of the spores in the tracheary tissues is so charac¬ 
teristic that the disease cannot be confused with any other known 
disease of sugar cane. 

Matz described (12) the organism as follows: “The spores in 
their advanced stage in the interior of the vessels of fibro-vasculat 
bundles are spherical with smooth, somewhat thick hyaline walls, 
evenly granulated or sometimes coarsely granulated in the interior, 
oVange, yellow, sometimes slightly brown in color, measuring .014-.016 
millimeters in diameter. Spores are embedded in a yellowish hyaline^ 
at length hard matrix. Plasma is composed of a mass of granular 
Cytoplasm, later developing into individuals composed of clear cyto¬ 
plasmic Variable bodies having a dense, darker, granular center”. 

The writer of this paper was induced to take up the study of 
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tills disease and the organism causing it, (1) because it appeared 
that the disease was likely to prove of major importance and (2) be¬ 
cause it appeared to be desirable to make more extensive comparisons 
ot the organism with other genera and species of the Family-Plas- 
modioph or aceae. 

METHODS 

• The methods of work wer$ as follows: (1) Field observations 
were made to determine symptoms, severity and resistant varieties. 
(2) Free hand sections of fresh material were made and studied in 
the laboratory. Sections were mounted in sterilized water and kept 
under observation for the purpose of observing germination of spores. 
Blocks of fresh material were kept in sterilized water for the same 
purpose. (3) Material was killed and fixed by several methods, 
embedded in paraffin, sectioned and stained by several methods. 
Flemming’s weaker fluid and Haidenhain’s iron-alum haematoxylin 
stain were most satisfactory. 

DIFE HISTORY 

The life history resembles that of a number of other species of 
the family Plasniodiophoraceae. The plasmodium is produced in 
abundance and frequently fills the tracheary tubes (Fig. 1). It is 
very evident that this is the product of germinating spores; and 
spores that have failed to germinate are frequently found in this 
plasmodial mass (Fig. 1). The plasmodium may be uniform in 
character (Fig. 1) or it may vary in density (Fig. 2), Matz states 
that it occurs in the annular and spiral tracheids and pitted vessels 
in the fibro-vascular bundles in the lower nodes. In some cases the 
writer of this paper found the organism in the tracheary tubes only, 
while in other cases it was also found in the surrounding cells of the 
fibro-vascular bundle and rarely in the parenchyma cells (Figs. 3 and 
9 ). Both the plasmodium and the spores were most abundant in the 
basal part of the plant but were sometimes found at a considerable 
distance above ground. The older or more mature stages are always 
below the younger stages, indicating that the organism was moving 
upward into the growing plant. The stages of development in these 
Adjoining cells are not always the same; some may shown plasmodia 
while others show spores in various stages of development (ETgs. 3 
And 9). Nuclei could not be seen in any of the preparations until 
the spores began to form (Figs. 4 and 5) and sometimes the nuclei 
were hot visible even when spore formation was well advanced (Figs. 
3 and 6). In some few cases the nuclei were very prominent at an 
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earjy stage of spore development (Fig. 8). The first stages in spore 
formation were very indistinct (Figs. 4 and 5), but later becamf 
more definite (Fig. 6). In some cases the entire mass of plasmodium 
appeared to have been consumed in spore formation (Figs. 6 and 7), 
while in other 1 cases only a part had been used (Figs. 3, 8 and 9), 
the remainder forming a matrix in which the spores were embedded. 

The cell wall appears as a single membrane early in the spore 
formation (Figs. 8, 9, 10, 11 and 12), but thickens with age (Fig. 18). 
In the early stage of spore development a spore appears as a uni¬ 
form granular mass, surrounded by a delicate membrane and with 
a single nucleus which stains deep and uniform (Figs. 9, 10, 11 and 
12). In some few cases these developing spores show bodies which 
turn black under the action of Flemming’s fluid (Fig. 13) and 
resemble nuclei. They are probably fat bodies. These spores vary 
greatly in size (Figs. 14, 15, 16 and 17), but the writer was unable 
to determine just how much growth was made after the formation 
of the cell wall. In its further development numerous vacuoles are 
formed in the protoplasm, the nucleus becomes large with a well 
defined nucleolus and the cell wall becomes very thick (Figs. 15, 16, 
17 and 18). The cell wall is so thick that the killing fluids do not 
penetrate readily. Therefore, it is difficult to study the contents of 
the mature spores but the protoplasm may be dense or vacuolar and 
fat bodies may be few or abundant. The spores are smooth and 
when not subject to pressure are spherical in form (Fig. 18). When 
mature these spores usually fill the large tracheary tubes (Fig. 19), 
but in some cases excess plasmodium is visible. In small tubes the 
spores may lie in a single row (Fig. 16), while in large tubes they 
form a mass (Fig. 19). When mature the spores in any individual 
tracheary tube are usually quite uniform and of a maximum size, 
but some valuations may occur (Fig. 19). They are usually lemon 
or orange yellow or slightly brownish "in color when old. 

The germination of these spores and their behavior after germi¬ 
nation is rather difficult to follow. Matz (12) says: 4 ‘At first an 
attempt was made to germinate the spores of the organism in water, 
in sugar water, in cane juice, in fermented but sterilized cane juice 
and in several agars but no germination was observed to have taken 
place. Spores were kept in moist cells for over six months and n^ 
germination was observed to have taken place. Portions of cane 
stalks which contained bundles filled with, the organism in its 
several stages were cut and placed in moist chambers together with 
healthy seed pieces of Rayada cane, and after five months it was 
found that the roots of the Rayada cane contained many of the 
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spherical spores of the organism. Apparently a transfer of the 
organism from its original seat into the healthy cane had taken place. 
Inoculations with bits of infested bundles into six healthy canes 
were made in the basal regions of the latter. The six cane stools 
thus inoculated showed marked stunting in contrast with other un- 
inoculated eanes growing alongside of the former” 

The writer of this paper found this phase of the problem quite 
difficult and is not sure that all the observations are absolutely cor¬ 
rect. When apparently mature spores were squeezed out into drops 
of sterilized water on clean slides and kept in moist chambers, short 
germ tubes were produced on a large percentage of them (Fig, 20). 
In many cases the points of these tubes were open and the contents 
gone but the writer never succeeded in seeing one of them open and 
the , contents emerge, A few spores with germ tubes were found in 
the tracheary tubes. Free swimming zoospores were observed and, 
although it was difficult to make sure that sterilization processes for 
the destruction of other organisms were all that was to be desired, 
it is reasonable to suppose that they came from the spores. The 
movement of these zoospores was very rapid and it was difficult to 
make a satisfactory study, but they appeared to be uni-ciliate. This 
opinion appears to have been confirmed by the findings of two uni- 
ciliate zoospores (Fig. 21) in the tracheary tubes in prepared sec¬ 
tions. Neither union nor division of these free swimming zoospores 
were observed but numerous cells of various sizes, that appeared to 
have possessed euglenoid and amoeboid characters were observed in 
the tracheary tubes in the prepared sections (Figs. 22 and 23), 
Therefore, it is reasonable to assume that the flagellate zoospores 
become euglenoid, then amoeboid and that they eventually unite to 
form the plasmodium, thus completing the life cycle. Actively 
growing cane would undoubtedly furnish abundant food for a rapid 
growth of the organism. However, other stages, such as unions and 
divisions may have occurred and not been observed by the author. 

Judging from the preceeding studies it appears probable that 
spores may germinate in the tracheary tube and unite to form a 
plasmodium and that the organism travels from the older to the 
Hewer parts of the plant either as zoospores or as a plasmodium and 
may complete the life history without escaping from the host. Since 
the new shoots of a diseased stool are very generally infected, it is 
also reasonable to assume that the zoospores or the plasmodium may 
travel downward and then out into the new shoots in the satfte 
manner that they may travel upward into a growing shoot. 
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Effect on Tissues of the Host 

There was no cell destruction or hypertrophy of the host tissues 
as in the case of other species of the genus Plasmodiophora and this 
is the character on which Maire and Tison (10, 11) erected the genus 
Ligniera. The hypertrophies of the tissues of the hosts which are 
induced by some species of Plasmodiophora may be explained by the 
fact that these parasites attack active meristomatic tissues, while 
. this organism attacks the traeheary tissues which have passed the 
meristomatic stage. Vascular tissues occur in potato warts ( Chryso - 
phlyciis endobiotica Schild) (1, 7, 15) but the warts are apparently 
the result of a stimulation of meristomatic tissues of the host which 
have resulted in the formation of both parenchyma and vascular 
cells. None of the papers which have come to the authors attention 
indicate any stimulation of vascular tissues. This interpretation is 
in harmony with studies by the author on plant galls caused by 
insects and other abnormal plant growths. The infested fibro-vascular 
bundles eventually become red, but this reddening which is quite 
, common in the lower parts of canes is not necessarily an indication 
of disease. 

TRANSMISSION 

The method of transmission of this organism from plant to plant 
and from place to place has not been thoroughly studied. It appears 
that the organism can" complete its entire life cycle repeatedly in 
the fibro-vascular bundles of the growing cane, gradually working 
. from the base upward, so long as it does not kill the individual 
. cane in which it is living. It is also evident that slightly infected 
canes will have a better chance of surviving than severely infected 
canes. Slightly infected canes which do not show the symptoms pf 
the disease are very likely to be used for-seed and become carriers of 
the organism. There is abundant evidence to show that this is the 
case. In the 300 acres of severely infected D-109 to which the writer, 
has referred (page 19) the source of the disease was traced with a 
reasonable degree of certainty to a field growing on a higher eleva- 
, tion, from which the seed cuttings were obtained and in which the 
symptoms were few and insignificant, but in which slightly infected 
canes were found without difficulty. The difference in severity of 
the disease in the parent and daughter fields was no doubt due to 
the fact that the differences in elevation and drainage in the two 
fields made the conditions for the growth of the organism 'more 
favorable in the daughter than in the parent field. 






UFB BiaTOBY OF UQNIEBA VASCU&ABUM (MATZ) OOQK 25 

The formation of free swimming zoospores and the fact that the 
disease is most severe in wet soils are reasons for believing that the 
organism can travel from plant to plant. The experimental work 
on this phase of the problem is insufficient to justify any definite 
statements at this time (see page 23). However, it is well known 
that the zoospores of Plasmodiophora brassicae (4) and some species 
of Ligniera (10, 11, 16, 17, 18) gain entrance to healthy plants 
through the roots. There is some difference of opinion as to whether 
this entrance is directly into the root or first into the root hairs and 
thence into the roots, but the evidence indicates that it is through 
the root hairs. This organism is known to exist in the roots of the 
sugar cane but its method of entrance has not been studied. C-hupp’s 
(4) studies on P. brassicae indicate that the zoospores do not travel 
far in the soil. However, organisms of this kind may be carried 
on farm implements or in drainage or irrigation water for a consider¬ 
able distance. This phase of the problem should be studied. 

COMPARISON WITH RLATED ORGANISMS 

The organism was originally placed by Matz in the genus Plas¬ 
modiophora but it differs from other species of this genus in that 
it does not produce hypertrophy of the host tissues. According to 
the present classification it belongs in the genus Ligniera which w~as 
formed by Maire and Tison (10, 11) to include those species of 
Plasmodiophora cue which produce little or no hypertrophy of the 
host tissues. It is interesting to note that this classification is based 
primarily on the reaction of the host to the parasite and not on 
morphological characters or life history of the parasite. However, 
this classification has been recognized by some of the leading students 
of this order, who are referred to in this paper. Therefore, it is 
desirable to compare this organism with recogized species in these 
and other genera of the Plasmodiophoraceae, especially belonging to 
the genera Plasmodiophora and Ligniera . 

One very marked difference between Plasmodiophora brassicae 
and Ligniera ( Plasmodiophora) vascularum is that the former at¬ 
tacks the parenchyma tissues while the latter lives primarily in the 
tracheary tissues. The plasmodium of P. brassicae produces resting 
spores which germinate in a very similar manner to what we find in L. 
vascularum . Chupp (4) was able to observe the germination of the 
spores of P. brassicae and states that the actual germination is pro¬ 
ceeded by a swelling of the resting spore which is not true in the 
case of L. vascularum . The zoospore of P. brassicae was uniflagel¬ 
late and pyriform as in L. vascularum. However, he did not observe 
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the various amoeboid forms recorded by Woronin (20) and which the 
writer believes to be characteristic of L. vascularum, Both Lutman 
(9) and Chupp (4) have demonstrated that the zoospores of P. bras* 
mas enter new plants through the root hairs and Chupp figures an 
amoeba in a swollen root hair. This has not been worked out for 
L. vascularum. Chupp's experiments indicate that the zoospores of 
P. brassicae travel very short distances in undisturbed soils. 

In 1911 Maire and Tison (10,11) erected the new genus Ligniera 
for two new species, L. verrucosa and L. radicalis, which they de¬ 
scribed. To this new genus they transferred Sorosphaera Junci 
Schwartz (16). In 1912 Winge (10) reviewed the order Plasmodio- 
phorales and placed in the genus Ligniera four of his own species 
which he had previously placed in the genus Sorosphaera . In 1914 
Schwartz (17) recognized the validity of the genus Ligniera and 
described three new species. In 1925 Fron and Gaillat (6) described 
Ligniera pilorus on Poa annua which they separated from the closely 
related Ligniera radicalis because it produced an enlargement of the 
root hairs. Schwartz was unable to germinate the spores but Maire 
and Tison found zoospore formation in Ligniera radicalis. Fron and 
Gaillat also found zoospores. It is very generally believed that the 
zoospores of the species of this genus gain entrance to the host 
through the root hairs but the evidence is by no means complete. 
Cook (2) says “When the amoeba is lying in a root hair a swelling is 
sometimes noticed, though infected root hairs showing no hypertrophy 
are more common”. In 1925 Fron and Gaillat (6) separated Lig¬ 
niera pilorum from Ligniera radicalis because it induces hypertrophy 
in the root hairs of the host. However, there is no record of species 
of the genus Ligniera causing hypertrophy in the roots. 

The preceding studies indicate that this organism should be 
transferred to the genus Ligniera . The writer therefore proposes the 
following transfer and revised description : 

Ligniera vascularum. (Matz) comb. nov. 

Plasmodiophora vascularum Matz. Jour. Dept. Agr. P. R. 4:45 
1920. 

A yellowish, granular, plasmodium, resting spores or zoospores 
inhabiting the tracheary tubes and occasionally surrounding cells of 
sugar cane. The resting spores usually granular, orange, yellowish 
&£ slightly brownish in color with thick hyaline walls and measuring 
about v0l4~.0l6 millimeters in diameter. Zoospores pyriform and 
tottiflageiate, becoming euglenoid and amoeboid. 
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CONTROL 

At this time the disease appears to be of minor importance but 
its presence on the Island is a menace to susceptible varieties espe¬ 
cially when grown on wet lands and it may at any time become an 
important disease on new or introduced varieties. Therefore it is 
inadvisable to use seed from fields in which the disease is known to 
occur. Slightly infected seed cuttings may become carriers of the 
organism from field to field or to distant localities. 

SUMMARY 

1. The organism previously known as Plasmodiophora vascularum 
Matz is transferred to the genus IAgniera Maire and Tison. 

2. This organism lives primary in the tracheary tissues of the 
sugar cane but accasionally spreads to surrounding tissues. It does 
not cause hypertrophy of the host tissues. 

3. It is the cause of a disease of sugar cane known locally as 
“dry top rot” 

4. Tt. is known only in Porto Rico and only in cane. 

5. The life history is very similar to that of Plasmodiophora 
brassicac Wor. and to several species which have been placed in the 
genus IAgniera by Maire and Tison, Fron and Gaillat, Guyot, Schwartz 
and Winge. 

The writer wishes to express his thanks to Commissioner Carlos 
E. Chard on, Director F. Fernandez Garcia, Mr. A. R. Cochran of 
Central Canovanas and others for assistance in making these studies. 
Thanks are also due to Dr. R. Ciferri of the Estacion Nacional Agro¬ 
nomica, Moca, S. D., for suggestions and bibliographic assistance. 
Also to Dr. J. II. Barnhart of the New York Botanical Garden for 
assistance in examining the literature. 

Insular Experiment Station, 

Rio Piedras, Porto Rico. 
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FlGUREf 
PLATE in 

Fig. 1.—Plasmodium in tracheary tube. Also one resting spore which did 
not germinate. 

Fig. 2.—Cross section of tracheary tube showing plasmodium. 

Fig. 3.—Cross section of part of fibro-vascular bundle showing plasmodium 
•in tracheary tube and seme surrounding cells. Also early stage of spore forma- 
tion. 

; Figs. 4 aid 5.—'Plasmodium showing early stage of spore formation. Note 
the nuclei. 

PLATE IV 

Fig. A—Early stage of spore formation and one resting spore of preceding 
generation which has not germinated. 
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Fig. 7.—Tracheary tube showing slightly advanced stage in spore formation. 
Note the nuclei. 

Fig. 8.—Early stage in spore formation. Note the nuclei and delicate cell 

wall. 

Fig. 9.—Cross section of part of fibro* vascular bundle, showing spore forma¬ 
tion in tracheary tube and plasm odium in surrounding cells. 


PLATE V 

Fig. 10.—Early Stage in spore formation and one resting spore from same 
tube which has not germinated. 

Fig. 13.—Group of forming spores. 

Fig. 12.—Group of forming spores in tracheary tube. 

Fig. 13.—Young spores showing black spots which are nuclei and fat bodies. 
Fig. 14.—Forming spores of various sizes. 

Fig. 15.—Spores in advanced stages showing nuclei and vacuoles. 

Fig. Id.—Part of small tracheary tube with single row of spores. Slightly 
shrunken. 

Fig. 17.—Oblique section of tracheary tube showing immature spores of sev¬ 
eral sizes. 

PLATE VI 

Fig. 18.—Two mature spores. 

Fig. 19.—Pia grama tie drawing of spores in a tracheary tube. 

Fig. 20,—Two spores with germ tubes. 

Fig. 21.—Flagellate cells. 

Fig. 22.—Euglcnoid cells. 

Fig. 23.—Amoeboid cells. 
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THE EGGPLANT BLIGHT AND FRUIT ROT 
IN PORTO RICO 


J. A. B. Noll a, 

Assistant Plant Pathologist, Insular Experiment Station. 


The two major diseases of the eggplant in Porto Iiieo are the bac¬ 
terial wilt and the Phomopsis blight. They are probably of about 
the same seriousness on this Island. Eggplant growing is probably 
on the increase. The Phomopsis disease is spreading over the various 
sections where the host plant is grown. Studies have been carried 
out with this malady during the last three years. It is the scope of 
this paper to present our knowledge of the disease up to the present 
time. 

PLANTS AFFECTED 


The eggplant (Solatium mclongena L.) appears to be the only 
known host of Phomopsis vexans (Sacc. & Cyd.) Harter. 


VARIETAL SUSCEPTIBILITY 

The information in the literature is rather insufficient on the ques¬ 
tion of susceptibility of eggplant varieties to the Phomopsis blight. 
Halsted (9) in discussing experiments on the control of the disease 
lists four varieties, namely, Early Long Purple, New York Improved, 
Improved New York Spineless and Black Pekin. He does not cover 
the question of the relative susceptibility of those varieties. Figures 
are given in that paper on sprayed and non-sprayed plots, but they 
cannot be used in figuring the percentages of diseased fruit because 
of the small numbers. Bruner (1) reports the Florida High Bush 
and the Excelsior as showing considerable resistance to the Phomopsis 
blight in Cuba. He almost gives the former as the more resistant of 
the two. Stevenson and Rose (24) reported 43 per cent of dead or 
dying fruit in a count of 322 plants in Porto Rico. Although they 
mention in the report that the Improved Purple Thornless and the 
Florida High Bush were planted, they fail to state whether all the 
count was from only one or from both varieties. If both were in¬ 
cluded then the number of plants of each variety is wanting. Ed- 
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gerton and Moreland (4), however, found the Florida High Bush a 
very resistant variety as compared to the Black Beauty and the Man- 
moth Purple. Under conditions in which the latter two types fail 
the Florida High Bush 4 4 results in greater yields and a longer pick¬ 
ing season”. More recently Weber (26) has reported the native wild 
eggplant of Florida as immune and further states that selections from 
crosses between the commercial and the wild plants exhibited resistant 
qualities. 

The disease having been found quite widospred in 1926, tests 
were conducted in 1927 and 1928 to determine the degree of suscep¬ 
tibility of some of the eggplant varieties in Porto Rico. The follow¬ 
ing commercial varieties were used in these tests: Black Beauty, 
New York Spineless, Excelsior, Florida High Bush, New Orleans 
Market, Large Round Purple. Some Porto Rican varieties not suit¬ 
able for export were also planted in the experiment: “Fajardo”, 
a. plant bearing long, green gourdlike fruits. This is a very vigorous 
and prolific plant. The “Pompadour”, a strong plant with long- 
ovate fruits of a white color with purple stripes. The “University”, 
a plant bearing round pink fruits. The “Camuy”, a prolific plant 
bearing small, cylindrical, light purple fruits. A plant with round 
green fruits was discovered in a population of New York Spineless 
plants and propagated. It has been tentatively referred to as 
“Green”. All the varieties given above were planted in rows of 80 
plants each, three rows of each Variety. Observations of the preced- 
ings season showed the land to be infested with the pathogen. The 
results appear in Table I. 

Table I 

SHOWS kxXATIVE AMOUNT OF THE DISEASE ON DIFFERENT 

VARIETIES 


Rem 

Variety 

Plants 

Sound 

Diseased 

Per cent 
Diseased 

1, 12, 23 

Black Beauty... 


160 

62.50 

2, 13, 24 

New York Spineless. 

84 

150 

65 00 

3, 14, 26 

Excelsior ... 

71 

169 

70.42 

4, 16, 26 

Florida High Bjush. 

93 

147 

61.25 

5, 27 

New Orleans, Market. 

73 

167 

69.58 

6, 17, 28 

Large Round Purple. 

91 

149 

62.08 

7, 18, 29 | 

“Fajardo”... 

102 

138 

57.50 

8, 19, 30 

“Camuy”. 

94 

146 

60,83 

9, 20, 31 

“University”.. 

70 

170 

70.83 

10, 21, 32 

“Pompadour”. 

128 

112 

46.66 

ll, 22, 33 1 

“Green”. 

63 

177 

75 41 

Tfltal all varieties. I 

■m 

1,681 

63.67 
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It was thought at first that counts of diseased and non-infected 
fruit would be of interest. It was soon found that such counts 
would not allow of a fair comparison for the reason that a large num¬ 
ber of the infected plants died before any fruits were formed. Hence, 
in recording the number of fruits a large item would naturally be 
overlooked, which if it were not for the premature death of the plants 
would appear as diseased fruits. The only other means of estimat¬ 
ing the percentage of infection in the various rows was by counts of 
the plants which bore fruit with disease spots or which had large 
cankers on the stems, those that had been girdled near the surface of 
the soil and were eventually killed and even those completely blighted 
before the production of blossoms. All these were included under 
“diseased.” The plants considered as sound were those which bore 
only sound fruits and did not show any cankers on the stems or 
petioles, whether they had any small spots on the leaves or not. It 
must be observed that a large number of these “sound” plants had 
one or several leaves with small Phomopsis spots. This arbitrary 
classification was made because it is known that plants with these 
symptoms usually bear normal sound fruit. 

An examination of the table shows that infection varies from 
46.66 per cent for the variety named “Pompadour” to 75.41 per cent 
for that listed as “Green”. Out of the eleven varieties nine showed 
more than 60 per cent diseased individuals. The differences among 
these nine varieties do not appear to be sufficient to class any of 
them as more resistant than the other. The difference between “Pom¬ 
padour”—46.66 per cent infection and “Camuy”—60.83 per cent—, 
for instance, would appear to be significant and one might be tempted 
to regard the former as more resistant than the latter. In the 
writer’s opinion, in this particular disease, the number of diseased 
plants fluctuates so much even within one variety that those dif¬ 
ferences should not be given much weight. To throw more light on 
this point figures are presented in Table II of diseased and healthy 
plants in a planting of the Black Beauty variety. Notes were taken 
in Cayey, Porto Rico, during the month of December, 1927. The 
plants were bearing and the same system was followed in the clas¬ 
sification of the healthy and diseased plants as was observed in Table I. 
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Tabu II 


Row 

Plants 

Sound 

Diseased 

Total 

Percentage 

diseased 

1 ... . 

23 

48 

71 

67.61 

2. 

29 

42 

71 

59.15 

3. 

27 

50 

77 

64.94 

4. 

36 

42 

78 

53.85 

5. 

41 

42 

83 

50.60 

6. 

37 

42 

79 

53.16 

7. 

37 

45 

82 

54.88 

8 . 

38 

37 

75 

49.33 

9. 

43 

52 

95 

54.74 

10. 

43 

48 

91 

52.75 

11. 

41 

38 

79 

48.10 

12. 

53 

35 

88 

39.77 

13. 

51 

45 

96 

46.88 

14. 

48 

40 

88 

45.45 

15. 

53 

57 

no 

51.82 

16. 

41 

45 

86 

52.33 

17. 

38 

42 

80 

52.50 

18. 

59 

34 

93 

36.56 

19. 

47 

47 

94 

50.00 

20. 

59 

41 

100 

41.00 

21. 

53 

43 

96 

44 79 

22. 

60 

36 

96 

37.50 

23. 

49 

48 

97 

49.48 

24... 

42 

57 

99 

57.58 

25. 

50 

46 

96 

47.92 

Totals. 

1,098 

1,102 

2,200 

50.01 


A glance at. the table will show that there are all kinds of varia¬ 
tions in the percentage of diseased plants in the different rows. The 
lowest figure was 36.56 per cent in row No. 18; and rows No. 22 
and No. 12 showed 37.50 per cent and 39.77 per cent of diseased plants 
respectively. On the other hand in rows' 1 No. 1 and No. 3 the dis¬ 
eased plants made 67.61 per cent and 64.94 per cent of the popula¬ 
tion respectively. The deviations from the average for the variety 
in this case are worthy of examination. 

Should we attach much weight to those differences occurring 
within the same variety, in the same fields, all plants the same age, 
etc.f If we do not, and that would be the logical consequence, then 
should we establish any difference between this case and that of a field 
where many varieties are grown ? In our opinion we should not. 
Therefore, we are regarding all the varieties of eggplant tested in 
Porto Rico as more or less equally susceptible to the Phomopsis blight. 

It is of interest that color of fruit or of plant has no bearing on 
resistance. The white variety “Pompadour” is not so mueb leas 
susceptible 'than the “Fajardo”, a green-fruited variety. The 
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variety 4 ‘Green”, of green plant and fruit color, is almost as suscep¬ 
tible as the 44 University’’ variety—pink fruit—or the black purple 
fruited “Excelsior”. (See Table I). 

The Disease 
names 

Various names have been applied to the disease. “Leaf-blight”, 
44 fruit-rot ”, “ leaf spot ”, “ stem-blight ”, ” foot-rot ”, “ eggplant- 

blight”, and “seedling stem-blight”, all appear in the literature. In 
Cuba (3) two names have been given to a disease on leaves—“mun- 
cha de la hoja” (leaf-spot) and on stems—“ enfermedad del tallo ” 
(stem disease). These are in all probability the same disease. In 
Porto Rico we know it as “lunares de la hoja y tallo” and “podre- 
dumbre de la fruta”. 


HISTORY AND RANGE 

The disease has probably been known since 1881 when Spegazzini 
described a new disease of eggplant which is probably the same as 
that under discussion here. There exists a doubt as to whether that 
disease is different from the Phomopsis blight. In New Jersey, 
Continental United States, Halsted (6) was the first to study the 
malady in 1890. Rolfs (14) reported it from Florida in 1893. Sub¬ 
sequently it has been reported from other States. It occurs in Italy 
and in Cuba and probably in all countries where the eggplant is 
grown. The first report from Porto Rico seems to be that by Ste¬ 
venson and Rose (24) . The fact that the disease has been found on 
new lands where vegetables had never been* grown before suggests 
that it is endemic here. 


IMPORTANCE 

Vegetable growing in Porto Rico has been shown to be profitable 
during the season when early shipments can be made to the New York 
Market. It is to be expected that experienced growers may start a 
systematic development of this industry here. Since the eggplant 
is easily grown and handled it will naturally be one of the few veget¬ 
able crops to supply the demand. This plant also forms a part of 
the small patches of vegetables which are grown for the local market. 
A disease which usually brings about a loss of more than 50 per cent 
of the crop is certainly a serious menace and should have a more 
-careful attention on the part of the growers. 
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MORPHOLOGIC SYMPTOMS 

For convenience, the symptoms of the blight are givan on large 
plants (transplants in the field) first and for these on leaves, stems 
and flowers and fruits. 

The symptoms on the stem appear as lens-shaped, eye-shaped 
spots, regular in outline or long irregular cankers. On these the 
fruiting bodies of the fungus soon appear giving the surfaces of 
the spots a black-dotted appearance. These spots are first greenish 
or brownish, soon grayish to white except for the black fruiting 
bodies scattered throughout. The spots may appear in any location 
on the stem or branches. In cases of heavy infestations these occur 
at the crotches of the branches and stems. The seriousness of the 
spots at this location will be realized when one considers the effect 
of winds. The slightest breeze will break the branches at this point. 
When the spots arise farther up on the branches then the weight of 
the fruit will eventually cause the breaking of the branches. In 
heavily infested fields or when seedlings from diseased beds are used 
the pathogene gives rise to serious cankers at or near the surface of 
the ground. A large number of the plants will die before the first 
flower bud is out, but in some of them the effects of infection are 
masked even until the first fruit is picked. In these cases the main 
stem of the plant breaks at the place of infection where callous for¬ 
mation has proceeded. The terms “tip over” and “foot-rot.” have 
been applied to this condition. Another effect of stem cankers is the 
girdling of the growing terminal bud in young plants which are 
beginning to blossom. 

On the leaves the disease is more severe on the young transplants 
when the photosynthetic apparatus is so much needed. During rainy 
weather the spots appear as small circular to irregular areas between 
the veins. The color of these necrotic areas is a paler green than 
that of the blade of the leaf. Soon large irregular spots result. 
They coalesce, in many cases covering iftore than three-fourths of the 
entire blade. In some cases the growth of the fungus seems to become 
arrested, when the dried tissues of the dead areas break away, leav¬ 
ing holes of all sizes and shapes on the blades of the leaves. 

A second kind of symptom is exhibited as small, circular, brown 
spots which never attain a diameter beyond one-fourth inch, usually 
being about one-sixteenth inch across. These lesions are charac¬ 
teristic of late infections during the drier months of February, March 
and April and in the older mature leaves. It is serious in that de¬ 
foliation is bropght about prematurely on the lower part of the bushes, 
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but sound fruits may be found on these. The fungus spores seem 
to be able also to penetrate the cuticle and epidermis of the midrib 
and veinfc producing lesions of a reddish color on most varieties and 
which may extend for an inch or two. The lesions may extend 
into the tissues on both sides of the midrib and veins. Long lesions 
on the midrib may cause the blade to break at that point. 

The fungus attacks are quite serious on the petioles of the younger 
plants. Lesions here are lens-shaped or oval to elongated and sunken. 
They are brownish at first, then whitish, beset with the black tips of 
the fruiting bodies the same as the spots on the stems. The fungus 
sometimes extends from the spots on the petioles down towards the 
stem where it infects the young shoots which arise at the axils of 
the leaves. In severe eases the ragged, branchless condition is due 
to the plant being unable to replace these shoots. 

On flowers and fruits the pathogen is very injurious. Flowers 
and very young fruits seem to be affected late in the season when 
abundant spores have been produced on the decaying leaves and 
fruits and on the stem cankers. When the fungus attacks the stalk 
of the flower or young fruit, the infections cause a shrinking of the 
tissues. The lesion may extend into the calyx and finally reaches 
the young ovary or fruit. In any ease the ultimate result is the 
abnormal laying of an abscission layer and the flowers or young 
fruits drop to the ground. Yet small mummies may be occasionally 
found attached to the stem. The spots on fruit of all ages and 
sizes are first evidenced by brownish discolorations of not more than 
%" or V 4 " in diameter, usually of regular outline. Necrotic areas 
will appear at any point on the surface of the fruit but more fre¬ 
quently near the stem end. The fungus spores seem to lodge under 
the calyx lobes where ideal conditions for their incubation appear 
to exist. From there the dead areas spread in all directions, finally 
resulting in the destruction of the fruit. The symptoms will more 
frequently appear on overhanging fruit which touches the ground. 

External symptoms on seed are seldom found. It has been de¬ 
finitely established (Sherbakoff 18), that the fungus is carried with 
the seed. It is not very likely that seed may be separated into 
healthy and diseased. Usually seed from diseased fruit has all the 
appearance of normal healthy seed from sound fruit. It is only in 
very advanced cases of rotting that seed will be discolored. 

Seedling singe .—On seedlings the morphologic symptoms given 
above for leaves and stems on full-grown plants usually exist. The 
rather crowded condition which prevails in the seedbeds is an in- 
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fiuencing factor in determining the loss to seedlings. In very young 
seedlings an affection similar to that produced by the fungus Pythium 
de. Baryanum Hesse, a bending-over resulting from the destruction 
of the young tissues at the surface of the ground, is produced. 

Signs, —Pycnidia of the patliogene appear abundantly on the sur¬ 
face of lesions on stems, leaves and fruits. They are formed just 
beneath the epidermis, their beaks, when developed, extending beyond 
the surface. Ordinarily, beaks do not appear on the natural host 
except on very old lesions on plant parts which have dropped to the 
ground. However, they readily form on certain artificial media. 

Histologic symptoms .—The most striking histologic symptoms is 
a hydrosis of the recently infected parts. The epidermal cells are 
the first to manifest this symptom and are followed in succession 
by the underlying cortex cells. The cells of the epidermis are more 
or less plasmolized. The cell walls of the epidermis as well as those 
of the cortex cells as far inward as the two' or three outer layers 
of cortical parenchyma are stained brown. This discoloration of 
the cell walls has not been found to reach as far as the vascular 
bundles. In the case of lesions on the veins of the leaves and in 
the fruit, discoloration of the vascular bundles has been observed. 
In the small lesions on veins of leaves the fungus seems to stop 
its course after a short period of development. In the fruit the 
pigmentation is soon destroyed, the brown discoloration then ap¬ 
pearing. 

Etiology 

Name , history and classification of the pathogene. —A number of 
diseases have been described on the eggplant which are probably 
identical. It is natural that various names should have been applied 
to the causal agent. In 1881, Spegazzini (22) described a new 
fungus on the eggplant leaves and fruit which he named Phyllosticta 
hortorum, Ilalsted (6) accepted this name for the fungus which 
he found in New Jersey in 1890 on leaves and fruit of the same 
plant. Halsted further attributes the damping-off or seedling stem- 
blight to Phoma solani He evidently established differences between 
the various stages of the disease. It will be shown that the same, 
fungus is able to produce lesions on ail above-ground parts and in 
plants of all ages and therefore only one name should hold, either 
Phyllosticta hortorum Speg. or Phoma solani Hals. In 1904, Smith 
(20) reported the fungus Ascochyta lyeopersici Brun, as different 
from what had been described as P. hortorum Speg. He found dif¬ 
ferences in size and septation of the spores and in the symptoms of 
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the leaves. In a later paper Smith (1905) was of the opinion that 
the seedling blight was also caused by this fungus. This year he 
regarded Ascochyta lycopcrsici and PhyUosticta hortorum as one 
and the same fungus. If they are really so and there is septation 
of the spores, then the former name would prevail and as Harter 
(13) rightly concluded, the raine Ascochyta hortorum (8peg.) C. 0. 
Smith should hold, for reasons of .priority. 

Voglino (25) extended into a consideration of the pathogene and 
designated his Italian fungus as Ascochyta hortorum (Speg.) Smith. 
Later, Ilarter (13) after examination and study of material from 

v; York, Nebraska, New Jersey and Wisconsin found that the 
'.{•igus was characteristically a member of the genus Phornopsis. 
His work is very illuminating. He concluded that this fungus and 
Phoma solani Hals, are identical. Saccardo and Sydow (15) had 
given the name Phoma vexans to Halsted’s fungus because Phoma 
solani had already been applied to another species. Ilarter (13) 
then made his new combination Phornopsis vexans (Sace. and Syd.) 
Harter, Harter had sent material to Spegazzini for comparison 
with type specimens of PhyUosticta hortorum and the latter ap¬ 
parently found them to be different. Therefore, Ilarter concluded 
that PhyUosticta hortorum had not been found in the United States. 
Hut Smith (20, 21) had found an Ascochyta and a Phyllosficta and 
had later accepted both to be the same fungus; and Voglino (25) 
had accepted Smith's views. Harter (13) was of the opinion Unit 
Smith had both an Ascochyta and a PhyUosticta on the same host. 
The latter would now be replaced by Phornopsis vexans. From host 
relationships and morphologic characters it appears that both Smith 
and Voglino had an Ascochyta which in Harter’s opinion was 
Ascochyta lycopcrsici and hence distinct from the eggplant blight 
fungus. 

The pathogene to which the disease is attributed in Porto Ilico 
is characteristically Phornopsis vexans (Sace. & Syd.) Ilarter. The 
fungus was not compared with any other from abroad because the 
writer thinks it has been thoroughly worked out by Ilarter and any 
further study on the taxonomic position would be a mere duplication 
of carefully done work. However, it has been given some attention. 

Edgerton and Moreland (4) consider that the fungus exhibits 
variations in Louisiana in the manner of infection, rate and manner 
of growth and ratio of the two kinds of spores. We have not found 
much variation in our fungus. That apparently two kinds of spots 
were produced on the same plant made the writer believe that there 
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might possibly be two strains of the fungus. Not less than fifteen 
isolations from each type of lesion were made. All these pedigree 
cultures were compared in three media, oatmeal agar, corn flour 
agar and one per cent dextrose nutrient agar. The rate of growth 
of the different cultures is not given here because of the uniformity 
throughout. All the cultures produced a rapid growth in the dex¬ 
trose agar, forming a thick creamy mycelial stratum over the medium 
which filled the entire dish (90 mm.) in seven days. Fruiting bodies 
were scanty in this medium and were formed on the edge of the 
colonies. In oatmeal agar and corn flour agar growth of mycelium 
was very slow. The size of the colonies was about 60 mm. in 
diameter on the seventh day in the oatmeal agar and about 50 mm. 
in the corn flour agar. Stromata began to develop in these media 
on the fifth day and large numbers had appeared on the twentieth 
day. The stromata are black. One to several pyenidia arise in 
each stroma in these media. The pyenidia are typically beaked. 
The beaks are from 1 mm. to V/U mm. in length extending beyond 
the surface of the stromata. 

The same cultures were used in cross-inoculation tests on egg¬ 
plant leaves and fruit. It was found that all the cultures from the 
supposedly different strains invariably produced the same symptoms 
when inoculated into these plant parts. The inoculations on leaves 
were made during rainy weather and the spots which resulted were 
of the large, irregular type. In no case was the small, circular spot 
reproduced. The writer, therefore, believes that the Porto Rican 
fungus is more or less uniform. 

"""Harter's (13) description of the pathogen©, p. 338 of his paper, 
is here given : 

6 ‘Phomopsis vexans (Saco, and Syd.), n. comb. 

Phoma solani Hals., not Phoma solmi Cooke and Hark. 

Phoma vexans Sacc. and Syd. 

Ascochyta hortorum (Speg.) C. O. Sm. not Phyllosticta hortorum 
Speg. 

“On the foliage and stems pyenidia loosely gregarious in more 
or leas definite spots, on fruit compact, at first buried, later erum- 
pent, black without, beaked, flattened or irregular in shape, on leaves 
and stems 60 to 200 microns broad, on fruit 120 to 350 microns 
broad; pycnospores subcylindrical, somewhat acute, 5 to 8 by 2 to 
2.8 microns, continuous, hyaline, 2-guttulate, rarely 3; basidia 
simple, short, straight or slightly curved, hyaline, continuous; sty- 
lospores filiform, curved, rarely straight, 13 to 28 microns long.” 

Stjylospores were infrequently found in our material, both from 
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culture or from the lesions on the various affected parts. Pycni- 
diospores are generally found. The size of the latter as figured on 
the basis of 400 spore measurements is 5 to 8 X 1.3-3 microns. The 
Bize of the pycnidia agrees more or less with that given by Harter. 

Life History 

So far as known the fungus Phomopm vexans is propagated 
asexually throughout its entire cycle. 

Primary cycles may originate in the seedbed or in the field on 
leaves, stems, flowers or fruits. 

Pathogenesis 

Inoculation .—The fungus growing in a saprophytic condition in 
decaying vegetable matter gives origin to pycnidia where the asexual 
spores are produced in great numbers. These and the mycelium 
itself are the sources of the inoculum of the primary cycles. 

Incubation .—None of the investigators that have dealt with this 
pathogene have ever succeeded in germinating the stylospores. The 
pycnidiospore (Phyllosticta type) germinates readily in distilled 
water or nutrient solutions at room teniperaure in three and one- 
half hours. At the end of five hours germination is at its maximum. 

The germ tube of a spore germinating on any above-ground plant 
part, either enters through a stoma or through a wound or penetrates 
through the cuticle into the epidermal cells. 

Infection .—Infection begins in the epidermis. The germ tube 
becomes thicker and much branched in the epidermal cell. The 
branches invade the surrounding epidermal and cortex cells. The 
hyphae pierce through the walls of the cells, becoming slightly con¬ 
stricted at the point of passage into the next cell. In the larger 
parenchyma below the cortex the hyphae become profusely branched. 
(See plate VII, fig. 1). The whole cortex is soon involved and 
destroyed resulting in a sinking of the collapsed epidermis. 

SAPROGENESIS 

Phomopsis vexans is capable of a saprophytic existence in the 
soil. The fact that the disease has made its appearance in fields on 
new land which had never grown any Solanaceous species except 
tobacco, indicates that the fuugus is susceptible of a prolonged 
saprophytic condition, although there exists the possibility of a wild 
non-solanaceous plant harboring it. In this phase pycnidia are prob- 
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tebly produced abundantly and there is the least doubt that primary 
cycles originating on fruits and leaves are set up by the pycnidio- 
spores from the saprophytic mycelium. 

Secondary cycles are repeatedly occurring in a field where the 
pathogcnc is present. Pycnidiosporos from lesions on decaying plant 
parts such as leaves from infected seedlings, affected flowers or fruit 
and stems start the secondary cycles. The most severe injury to 
plants is caused by these cycles. 

Epiphytology 

Outbreaks of the eggplant blight occur in Porto Rico at almost 
any time throughout the year if eggplants are grown. The writer 
has observed the disease during all the months between September 
and March. During one year (1927) when a crop was grown during 
the summer the plants were severely attacked towards the end of 
the season, in July and August. The temperature which prevails 
for the whole year seems to be adequate for the production of spores 
and their germination. Moisture probably regulates the appearance 
of the malady. Severe outbreaks always follow periods of light or 
heavy rainfall. 

control 

It is very likely that control of this serious affection of the egg¬ 
plant can be effected through crop rotation. Edgerton and Moreland 
(4) believe that a three^year rotation will be necessary. 

Eradication through destruction of the after-crop is probably of 
little value in heavily infested fields. Much will be gained, however, 
if seedlings which show symptoms of the disease are destroyed as 
soon as detected. The removal of any plant in the field which bears 
the characteristic lesions should also be* practiced. The fungus may 
be partially eradicated by seed treatment. It is a known fact that 
the mycelium of the fungus is actually present in the interior of the 
seed. This makes the effectiveness of treatment less likely. 

The first treatments of seed for the control of P. Vexons were 
made by Sherbakoff (17) in 1.936 using 1:10 formaldehyde solution 
for 10 minutes at 60° to 70° F. and 1:1000 corrosive sublimate for 
the same length of time at 80° to 85° F. He did not arrive at any 
conclusions that year. The same writer reported in 1927 (18) a 7 
per cent contamination from non-disinfected seed and only more than 
1 per cent for that, disinfected in 1:1000 corrosive sublimate solution 
for 10 minutes. Sherbakoff (19) again in 1918 made further studies 
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with the disease and found that 1 per cent copper sulphate solution 
for five minutes destroys various bacteria and partly destroys sapro¬ 
phytic fungi on the surface of the seed. Phomopsis vexans was not 
affected by the treatment. Burger (2) in 1926 recommended the use 
of a 1:1000 corrosive sublimate solution for eight minutes for the 
disinfection of eggplant seed. He did not state which fungus he 
had in mind but it is assumed it was P. vexans , since work had been 
clone previously with this pathogene in that Station. Edgerton (4) 
had reported in 1921 unsuccessful results in the elimination of P. 
vexans from seed by the use of a solution of one part commercial 
formaldehyde to 300 parts of water. The seed was kept in the 
disinfectant for fifteen minutes. He concluded that the formalde¬ 
hyde treatment reduces the infection slightly but does not eliminate it. 

From our own experience with the disease for three years we 
find it inadvisable to carry on treatments of seed. The results of 
tests made by other writers as given above shows that the mycelium 
within the seed is hard to be reached by any of the known practical 
disinfection methods. It seems more reasonable to insist on getting 
clean seed which comes from sound fruit. The production of clean 
seed is within the bounds of possibility. If seedsmen do not furnish 
seed guaranteed as coming from a clean source then the grower 
should grow his own seed. It- is possible for him to select a number 
of good sound fruits and remove the seed which he can store away 
until the following season. 

When growers do not grow tlieir own seed and have to depend 
on unreliable sources, the next best thing to do is to exercise strict 
care in the seedbeds. 

When clean, disease-free seed is sown on non-sterilized soil and the 
pathogene lives in that soil we are sure to get the seedling stage of 
the blight. In order to test the effectiveness of soil disinfectants in 
the control of the disease the following experiment was conducted. 

Nine beds, 20' X 3', the soil of which was known to be infested 
with Phomopsis vexans because a previous crop on the same beds 
had been seriously affected, were treated in the following manner: 
The first, second, third, seventh, eighth and ninth beds were drenched 
with a 1-50 formaldehyde solution, at the rate of one-half gallon 
per square foot of soil surface. The fourth and sixth beds received 
a drench of 4-4-50 Bordeaux mixture and the fifth bed remained 
as check. The seed was sown a week after treatment of the beds. 
Counts were made at time of appearance of symptoms in the un¬ 
treated bed, at time of removal of seedlings to a second bed and 
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at time of transplanting. In the case of the cheek bed, bending-over 
of the seedlings occurred at an early age. The affected seedlings were 
removed and counted at that time. Tissue plantings from the tender 
stems of the affected lesions were made on artificial media to verify 
the presence of P. vexans. The organism was recovered in each case. 
The results of counts made at various intervals are collected and 
given in Table III. The large numbers of seedlings obtained in the 
beds may be accounted for by the fact that a considerable number 
was transferred to a second bed as soon as they developed two pairs 
of leaves. The second set of beds where these seedlings were planted 
and kept for five or six weeks before setting out in the fields, were 
sterilized in a manner similar to that given before. Of eighteen beds, 
twelve were treated with formaldehyde, four with Bordeaux mixture 
and two left untreated. The seedlings coming from the formalde¬ 
hyde-treated beds were naturally transferred to those beds of the 
second set which had also been treated with formaldehyde. The 
same was true for the Bordeaux and check plots. In the second 
set of check plots, were planted only those seedlings from the check 
of the experiment which did not show any symptoms of the disease 
at the time of the transplanting from the treated beds. It should 
be noted that the seed used in this experiment was obtained from 
sound fruit grown by us. 

k Table III 

EFFECT OF SOIL STERILIZATION ON THE SEEDLING BLIGHT OF THE 

EGGPLANT 





Results— 

Seedlings 


Bed No. 

Treatment October 15,1928 

. 

Health 

Diseased 

Total 

Per cent 
diseased 

1. 

. 

1—50 Formaldehyde.. . 

6585 

23 

6608 

0 35 

2. 

1-50 Formaldehyde. 

5689 

0 

5689 

No 

3. 

1-50 Formaldehyde. 

6781 

42 

6823 

0.62 

4. 

4-4-50 Bordeaux . 

5007 

892 

5897 

15.13 

5.! 

Check . 

51 

6268 

6319 

99.19 

6. 

4-4-50 Bordeaux. 

4989 

1236 

6225 

7. 

1-50 Formaldehyde. 

5437 

0 

5437 

No 

8.. 

1-50 Formaldehyde. 

6897 

37 

6934 

0.53 

9 . 

1-50 Formaldehyde . 

4979 

0 

4979 

No 


From an interpretation of the results of Table III it is evident 
that infested soils should not be used for eggplant seedbeds. In¬ 
fested soils can be rendered safe for seedbeds if treated with for¬ 
maldehyde, 1-50 solution at the rate of one-half gallon per square 
foot pf soil surface. Very few plants were found with the disease 
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in beds treated in this way. An application of 4-4-50 Bordeaux 
mixture at the same rate as the formaldehyde solution gives fairly 
good results. The formaldehyde treatment is to he preferred 
because it practically eliminates the infestation and prevents sec¬ 
ondary cycles. In the Bordeaux mixture treated beds some of the 
fungus escaped the action of the disinfectant or survived it, and 
spread rapidly over a large number of seedlings. The cost of the 
formaldehyde treatment in Porto Rico is as follows: 

Formaldehyde (cost of material delivered at the Sta¬ 


tion), 11 gallons enough for 18 beds (20' X 3')_$24.75 

Labor (application of formaldehyde)--- 3.00 

Total__—...$27.75 


This is the additional expense incurred when growing seedlings 
and does not include the cost of land, cultivation, etc. 

Twelve beds were used as transplant beds as has been previously 
stated. These beds held about 900 seedlings each, the latter had 
been set at 3 inches apart each way. The twelve beds made a total 
of 10,708 seedlings. An examination of Table 111 will show that 
the six formaldehyde-treated beds yielded a total of 36,368 healthy 
seedlings. Those 10,708 seedlings in the twelve transplant beds given 
above proceeded from these 86,368 seedlings. The difference of 
25,660 were left in the original beds and from there removed to 
the fields at intervals. From this number should be deducted nearly 
2362 seedlings which were discarded from the original beds and 
which made up the number of diseased seedlings and those not 
planted because of poor development. The total of healthy seed¬ 
lings, that could be used safely for planting was 34,006 and would 
have been sufficient to' plant about five and one-half acres. The 
planting distances on which this calculation is based is three and 
one-half by two feet. The additional cost would have been about 
$4.50 per acre. A grower can easily afford this expense. 

CONTROL BY PREVENTION 

Attempts at the prevention of the malady were made as early 
&s 1893 by Rolfs (14) who employed Bordeaux mixture and am- 
moniacal copper carbonate. No results are recorded. In. 1895 Hal- 
sted (7) used Bordeaux mixture (5-5-50), Eau celeste (l-l^-SO), 
copper sulphate (1. oz, to 8 gallons) and sulphide of potassium 






50 the journal of the department of agriculture of p. r. 

(1 oz.—2 gallons) in an attempt to control the disease. Bordeaux 
was the only disinfectant which was satisfactorily applied. In 1896 
the same writer ( 8 ) reported the testing of soda-Bordeaux, potash- 
Bordeaux and the 5-5-50 Bordeaux of his preceding year with the 
latter alone giving satisfactory control. The following year he (9) 
repeated the experiments adding this time a fourth fungicide, cupric 
hydrate, to those used in 1896. This year he found “little difference 
in the effectiveness of the four fungicides”. In 1899 (10) Bordeaux 
and soda-Bordeaux were used but the number of fruits was not suf¬ 
ficient to be used in arriving at any conclusions. Halsted \s (11) 
experiments of 1900 showed Bordeaux sprayings resulted in “less 
infested” plants and “somewhat larger” yields. 

In 1921, Edgerton and Moreland (4) reported the results of four 
experiments with 4-4-50 Bordeaux mixture. Up to 13 applications 
of the mixture were made during a single season. There was a 
consistent increase in yield with applications of the fungicide but 
they concluded that it may not be practical to spray in Louisiana. 
Furthermore they found that “a few applications of the spray solu¬ 
tion seem to have had no good effects”. Yet they believe that in 
climates with less rainfall it may be profitable to spray. 

Bordeaux mixture (4-4-50) has also been recommended by Bruner 
(1) in Cuba. Geise et al (5) reported in 1922 successful results in 
the control of P. ve.atns with copper lime dust and 4-6-50 Bordeaux 
mixture with 2 pounds powdered calcium arsenate. They obtained 
equally good control with both the dust and the spray. Spencer 
et al (23) found that Bordeaux with arsenicals gave satisfactory 
results. Bordeaux with zinc arson it e gave as good and in some 
instances better results than Bordeaux with calcium arsenate. Bor¬ 
deaux dust with 20 per cent calcium'arsenate was superior to Bor¬ 
deaux dust alone or to the Bordeaux calcium arsenate spray (4-8- 
2-50). 

It was deemed necessary to have a knowledge of the treatment 
for the control of the disease under the conditions which prevail 
in Porto Rico and especially in relation to its cost and practical 
application. One experiment was carried out in order to ascertain 
whether the blight of seedlings could be prevented by sprays. Three 
beds, 20' X 3' each, were planted with eggplant seed as follows: the 
first bed, sterilized with formaldehyde and sown with seed coming 
from diseased fruits; the second lied, divided into two sections across 
the middle, in one section (a), the soil being sterilized with formal- 
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dehyde, and seed from diseased fruits employed. The second sec : 
tion (6) had soil which was known to he infested with the blight 
organism. Here seed from sound fruit was used. The third bed 
had soil known to be also infested with the pathogene arid in it seed 
from sound fruit was used. Seed was planted on October 3, 1928. 
The first and third beds were sprayed every week with Bordeaux 
mixture (4 - 4-50), the first application being made on November 
1st., when the first symptoms of the disease appeared. The second 
bed remairied untreated. As soon as symptoms appeared on seed¬ 
lings these were removed from the bed in order to reduce the source 
of inoculum as much as possible. A total of five treatments were 
made. At the time the fourth treatment was applied, Nov. 21, a 
large number of the healthy seedlings were of transplanting size 
and age and were removed from the beds. An additional treatment 
was then necessary for those which would reach the desired size in 
a week or two more. The results accumulated by the time when the 
majority of the plantlets were of the proper size for transplanting 
are given in table IV. The number of seedlings in tile beds were 
small due to the fact that the sowing was made quite sparse. 


Table IV 

RESULTS OF 4-4-60 BORDEAUX TREATMENT FOR THE PREVENTION 
OF THE SEEDLING BLIGHT 




Seedlings 

Bed 

Treatment 

Healthy 

Diseased 

Total | 

Per cent 
Diseased 

1 Formaldehydetreat- 






ed. Seed from dis¬ 
eased fruit. 

4-4-50 Bordeaux 

3231 

893 

4124 

21.41 

2a. Formaldehyde- 


treated. Seed from 
diseased fruit. 

Check. 

1468 

1509 

2977 

50.69 

2b. Infested soil 


Seed from sound 
fruit. 

Check. 

1891 

1686 

3577 

47.13 

3. Infested soil. Seed 


from sound fruit. .. | 

4-4-50 Bordeaux 

3818 

632 

4450 

14.20 


The highest percentage of diseased seedlings (50.69 per cent) was 
on the bed with sterilized soil but where infested seed was employed. 
The infection in the untreated bed, with clean, sound seed, was lower 
only by a narrow margin. 
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It is plain that Bordeaux mixture has highly beneficial results 
in seedling blight prevention. When infested seed was used the ef¬ 
fectiveness of the treatment was much reduced. 

Notwithstanding the fact that rather fair control can be obtained 
by prevention we are of the opinion that one should rather endeavor 
to eliminate the infestation in the soil as has been recommended in 
the preceding paragraphs. ‘One can easily see how apparently 
healthy plants may he earners of the spores of the fungus which 
will infect the suseept when transplanted. A small amount of the 
diseases in a bed is a menace to the healthy seedlings in the same 
bed unless these are thoroughly wet with Bordeaux mixture pre¬ 
vious to pulling for transplanting. Experience tells us that it is 
only with considerable difficulty that the fungicide is made to reach 
every above-ground part of the seedling. This is because of the 
rather crowded condition which holds during the fifteen or ten days 
which precede the operation of transplanting. 

Experiments have been made to ascertain whether control of the 
disease in the field is possible and practical in Porto Rico. Bor¬ 
deaux mixture of the formulas 4-4-50 and 3-3-50, and copper Jrmc 
dust have been tried out. The results with the dust are to a certain 
degree misleading and will be omitted. Further and more extensive 
trials should he made before conclusions are drawn. 

The plan of the experiments has been as follows. An examina¬ 
tion of the field was made when the plants had developed about six 
leaves, this number including only one of the leaves of the partially 
expanded growing bud. AH leaves that showed symptoms of the 
disease were gathered. At the time of the removal of the diseased 
leaves, records were taken of the number of diseased plants, number 
of diseased leaves, number of unaffected plants, number of plants 
with all leaves diseased, and the number of lesions on the leaves. 
These counts were made in order to have an idea of the general in¬ 
festation of the field at the time of the first application. The num-’ 
ber of lesions will give an idea of the number of inoculations, each 
spot representing, in our judgment, a distinct inoculation. The dis¬ 
eased leaves were removed from the field in order to make sure that 
any new lesions came as a result of inocula from other than the 
primary cycles. 

In each experiment two rows on the edge of the particular field 
were kept as checks. 

The results appear in Table V. 
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Table V 


SHOWS RESULTS OF TREATMENTS FOR THE CONTROL OF EGGPLANT 
BLIGHT AND FRUIT ROT 



4-4-60 

Bordeaux 

3-3-60 

Bordeaux 

Total number of plants. 

1497 

894 

Total number of untreated plants (check). 

63 

121 

Total number of treated plants.?. 

1434 

773 

Total number of plants with diseased leaves prior to treatment.. 
Percentage of diseased plants. 

517 

36.05 

396 

44.29 

Total number of leaves. 

6674 

5244 

Total number of diseased leaves. 

979 

935 

Percentage of diseased leaves. 

14 67 

17.83 

Total number of lesions on leaves. 

6601 

5002 

Ratio of lesions to leaves. 

6.74:1 

5.35:1 

Total number of fruits at end of season on treated plants . 

6115 

3772 

Total number of sound fruit on treated plants. 

5976 

3581 

Total number of diseased fruits on treated plants. 

139 

191 

Percentage of sound fruit in treated plants. 

97 73 

94.94 

Percentage of diseased fruit on treated plants. 

2.27 

5.06 

Total number of fruits in “check rows". 

137 

206 

Number of sound fruits in “check rows". 

. 21 

42 

Number of diseased fruits in “check rows".. 

116 

164 

Percentage of sound fruits in “check rows". 

15.33 

20.39 

Percentage of diseased fruits “in check rows". 

84 67 

79.61 


An examination of Table V makes clear that the infestation of 
the three fields was very heavy. On the basis of number of plants 
the infection varied from 36.05 per cent to 44.29 per cent while on 
the basis of diseased leaves it would be much lower, 14.67 per cent to 
17.83 per cent. The latter will probably better indicate the amount 
of infection at the time the treatments were made. The total num¬ 
ber of lesions offers a still clearer idea of the general conditions 
of infestation. The counts of the lesions in all the diseased leaves 
throws a ratio of from 6.74 lesions per affected leaf to 5.35. This 
ratio is a clear expression of what was occurring in the fields at the 
time the treatments were made. Had no applications of fungicidea 
been made the disease would surely have spread from the diseased 
to the unaffected plants. 

The effect of the fungicides is calculated on the basis of sound 
to diseased fruit rather than on healthy or diseased foliage because 
of the difficulty in counting the leaves of the full grown plants 
throughout the season. A comparison of the results obtained with 
3-3-50 or 4 4 50 Bordeaux mixture shows that the latter is more 
effective under more or less the same conditions of infestation. With 
the 4-4 50 Bordeaux mixture there were 97.73 per cent sound fruit 
as against 94.94 per cent for the 3-3-50 Bordeaux-treated field. The 
results in the check rows although with smaller numbers, show clearly 
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the danger to which the plants are exposed when no protection is 
employed. 

The cost of Bordeaux mixture (4-4-50) and of its application 
at the Experiment Station are given here. These figures will apply 
to many sections of the island. The cost will, of course, vary ac¬ 
cording to the cost of labor and cost of transportation. 

The cost of eight applications of the mixture was as follows: 


43 pounds of copper sulphate at 7.7#- $3. 31 

43 pounds of live lime CaO) at 1.8#- . 77 

Cost of application, 318 hours of labor at 12.5# per 

hour__-.-. 14.75 

Depreciation of sprayers, estimated_ 2. 00 

Total cost of spraying 1,497 plants-$20. 83 

Cost per 1,000 plants-$13. 91 

Cost per 6,000 plants in about one acre- 83. 46 


We have found that the cost of spraying Eggplants in Porto Rico 
is highly prohibitive under ordinary conditions. Unless the cost of 
application is reduced it seems that our growers will not he justified 
in spraying. The solution of the problem of the cost, of treatment 
lies in cheaper application or fewer applications. During certain 
years it may not be necessary to make as many as eight applica¬ 
tions. 

Probably the cheapest and safest plan of control of the blight 
and fruit rot is to grow •‘healthy seedlings in the manner suggested 
in the preceding paragraphs and plant them in uninfested soils. 

summary 

1. A serious disease of eggplants known in Porto Rico as “lunares 
de la hoja y tallo” and “potdredumbre de la fruta”, in the United 
States of North America as leaf blight, foot-rot, leaf-spot, stem-blight, 
fruit-rot, eggplant-blight and seedling-stem-blight and in Cuba as 
“mancha de la hoja” and ‘‘enfermedad del tallo” exists in Porto 
Rico. 

2. All varieties of eggplant are more or less equally susceptible 
under Porto Rican conditions. Color of plant or of fruit has no 
bearing on susceptibility or resistance. 

3. The disease usually brings a loss of 50 per cent or over of the 
crop. 

4. The symptoms of the disease appear on all above-ground parts 
of the plant. A seedling blight, stem and petiole cankers, spots on 
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leaf blades, fruit stalks and calices and a rotting of the young and 
mature fruit are produced. 

5. The fungus may occur inside the seed. 

6. The pathogcne responsible for the malady is Phomopsis vexans 
(Sace. & Sydow) Harter. 

7. Variations of the fungus as have been observed elsewhere do 
not appear to occur in the fungus 4 in Porto Rico. 

8. The size of the pycnidiospores ranges from 5 to 8 microns in 
length to 1.3 to 3 microns in width. 

9. The germ tube of a germinating spore may either enter through 
a stoma, enter through a wound or force its penetration through 
the cuticle. 

10. Secondary cycles repeatedly occur in fields. 

11. The fungus is capable of a saprophytic existence. 

12. The prevailing temperature in Porto Rico seems adequate for 
spore germination. 

13. Moisture is a very important factor in outbreaks of the dis¬ 
ease. 

14. The disease is probably controlled by a three- or four-years 
rotation. 

15. Plants with the symptoms of the disease should be promptly 
removed from fields. 

16. Although seed treatment is beneficial it never completely 
eliminates the pathogene. 

17. Clean seed from unaffected fruit should be demanded. 

18. Infested soils should be avoided in preparing seedbeds. 

19. Inoculated soils can be rendered safe for seedlings if drenched 
with a 1-50 formaldehyde solution at the rate of one-half gallon 
per square foot of soil surface. An application of 4-4-50 Bordeaux 
mixture is highly beneficial but the formaldehyde treatment is to 
be preferred. The latter treatment will cost about two-thirds of one 
cent per seedling. 

20. Bordeaux mixture ( 4- 4 - 50) is quite effective in preventing 
seed ing blight. The treatment is too expensive and therefore inap¬ 
plicable under ordinary conditions. Bordeaux mixture may be of 
practical application where labor cost is reduced. The safest and 
cheapest control measure is to grow healthy seedlings and set them 
out in uninfested soils. 

The writer wishes to express his appreciation to Dr. Melville T. 
Cook, Chief of the Division of Plant Pathology and Botany, for 
help in the final preparation of the manuscript. 
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Explanation op Plates 

PLATE VII 

Pig. 1. The fungus hyphae penetrating a cortical parenchyma cell from two 
adjacent cells. Note luxuriant growth inside the cell and the constriction of the 
hyphae at place of entrance. 

Pig. 2. A fungus hypha in the cells below the epidermis. 

Pig. 3. Conidiophores and conidia of Phomopsis vexans (drawn from the 
high power magnification). 

Pig. 4. Germinating conidia (drawn from the oil immersion). 

Fig. 5. Two plants affected with P. vexans, Note that there is only one 
healthy branch on the plant to the right. Stems, fruit and leaves, all severely 
infected. 

PLATE VIII 

Pig. 6. Lesions on stems. Note the black fruiting bodies on the whitish 
background of the lesion. 

Fig. 7. Mummified fruits. Note that mummies are produced from fruits of 
all ages. 

PLATE IX 

Lesions on fruits of all sizes and age. Note the fruiting bodies on the fruit 
at the upper right hand corner. 

PLATE X 

The lesions on the leaves. Note two typos of spots and alsoj the fact that 
lesions are produced on the veins and parts of the blade between the veins. 
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ACROSTALAGrMUS aphidum oud. and aphid 

CONTROL 

J. A. B. Noll a 

Assistant Plant Pathologist, Insular Experiment Station 

The control of aphids through fungous parasitism has attracted 
much attention during the last two decades. Johnston (1) was the 
first one to call attention to the existence of fungi on aphids in 
Porto Rico, which he regarded as important in the control of this 
pest. The present paper deals with a study of Acrostalagmus aphi¬ 
dum Oud. with special reference to its use in the control of some 
plant lice. 

In 1915 Jones (3) reported the fungus Acrostalagmus albus 
Preuss. on the sugar cane aphid Sipha flava Porbes. .During the 
same year Johnston (2) in his description of the entoinogenous fungi 
of Porto Rico gave this fungus on various hosts. In 1929, the 
writer’s attention was called to the parasitizing action of this fungus 
on the aphids of the melon in a planting in the interior of the island. 
Preliminary studies were made that year. These were followed by 
more extensive field trials in 1927 and 1928. Because the fungus 
and been reported in Porto Rico under the name of Acrostalagmus 
albus , and the description did not agree with that offered in Sac- 
card o for that species, material was sent to the United States Depart¬ 
ment of Agriculture Bureau of Plant Industry for determination. 
Miss Vera K. Charles of that Bureau, after a comparison with a 
number of species of Acrostalagmus concluded it was A. aphidum 
Oud. and not A. albus Preuss. It should be noted that Johnston 
(2) had found considerable difference between the type and liis 
Porto Rican form but regarded it as “scarcely enough to indicate 
a separate species.” Although the writer finds differences between 
the morphology of the Porto Rican form and the description in 
Saccardo, which may be considered enough to erect at least a distinct 
variety or strain he has retained the name Acrostalagmus aphidum 
Oud, 

A study of the fungus has been made both on its natural and 
on artificial strata. Normally a profuse white to creamy mycelium 
develops on the surface of the parasitized insects. The mycelial 
threads are slender, siplionaceous, mostly dichotomously branched. 
Asexual spores are abundantly produced on erect fertile hyphae. 
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These spore-bearing threads are occasionally septate but more usually 
continuous. They fork out into three to four branches two or three 
of which bear spores at the tips and one usually grows out and 
branches again giving rise to more condiophores (see Plate XI, fig. 
10). The usual number of these branches is three. Conidia are 
borne singly or in heads (see Plate XI, fig. 7-10). They are oblong, 
cylindrical or elliptical, obtuse on both ends or slightly pointed at 
one, hyaline, non-septate; the size of the Porto Rican form varies 
from 3-14 X 1-4 microns, and has a mean of 7.259 ±: 0.0717 X 
2.47 zb 0.02 microns. The exact manner of head formation has not 
been clearly established. Prom observations of germinating spores 
if seems that the spore heads are formed as follows: The first 
conidium formed becomes detached from the tip but does not fall off. 
It seems to be enveloped by some sort of a mucilaginous substance 
which prevents it from falling off. A second conidium is produced 
at the tip, and others follow in succession all remaining together 
in a head-like structure held by an apparently evanescent film (see 
Plate XI, fig. 8). 

Measuiements of conidia were made from various hosts. The 
differences found in the size of the spores from the various natural 
strata (different species of aphids) are insignificant. Some of the 
results appear in Table I. 


# Table I 

LENGTHS AND WIDTHS OF CONIDIA IN MICRONS—FUNGUS ON 
THREE DIFFERENT STRATA 


Stratum 

Lengths 

Widths 

Minimum 

1 

■a 

va 

IS 

i 

i 

Modal 

class 

Mean < 

Minimum 

Maximum 

Modal 

class 

i 

Mean 

Okra aphid. 

3.95 

11.84 

6.0 


1.32 

' 

3 42 

3.0 

2.016+ 

0.271 

Eggplant aphid.... 

3.45 

13.11 

7.0 



3.45 

2.5 

2.47+ 

0.020 

Oatmeal agar. 

3.16 

10.52 

6.0 

6.028+ 

0.055 

1.32 

! 

1 

2.63 

2.0 

2.265+ 

0.022 


A biometrical consideration of the results indicates that the dif¬ 
ference In moan spore lengths in the fungus growing on the bodies 
Of the eggplant aphid and that on the oatmeal agar is significant, 








Ai'ROKTALAUMUS APIIIDUM OUD. AND APHID CONTROL 


61 


about thirteen times its error; as is the difference between the okra 
aphid fungus and the fungus on the oatmeal agar, its error being 
contained in it about 11 times. On the other hand the little dif¬ 
ference between the okra aphid and the eggplant fungus spore mean 
lengths falls within the limits attributed to random sampling. In 
the mean widths of spores, however, it appears that there is only 
a significant difference, seven times its error, between the fungus on 
the eggplant aphid and the culture on oatmeal agar. Here the 
greater mean width is found in the former and agrees with the 
results on lengths of spores. 

A further consideration of the figures on the table shows that 
our measurements vary somewhat from those given in the original 
description for A. aphidnm Oud. Thus, there the size of conidia is 
given as 7-14 X 2.5 microns. Our results show a wider range of 
spore length and width. From the table we find that the measure¬ 
ments for the Porto Rican fungus are 3-14 X 1-4 microns with a 
mean size of 7.259 ± 0.0717 X 2.47 ±: 0.02 microns. 

The description of tile fungus is here inserted as taken from Sac- 
can hr s ‘'Sylloge Fungorum”: 

“Acrostalagmns aphidnm Oud. Beitr. Bot. Gentr. 1902, p. 15. 
Syll. 18: 536-37. Caespitibute effusis, temiibus, albis, hyalinis; hyphis 
sterilibus repentibus, ramosis, continuis; fertiiibus erectis, sursum tri- 
fucatis, ramis secundariis primario aequilongis v. longioribus, con- 
tin uis, summo subulato, eapitulo conidiorum eapitato-aggregatorum, 
muco conglutinatorum 12-10 micr. diam. one-ratis; conidiis oblongis, 
hyalinis, continuis, cylindraceis, rectis, utrinque obtusis, 7-14 X 2.5. 

llab. in sceletis Apliideae eujusdam, in superficie foliorurn Aris- 
tolochiae gigantis in horto botanico Utrecht Ilollaudiae.” 

Nederl. Kruidk. Arch. Ser. 3, Vol. 2, p. 759 (1902) 

Acrostalagmus aphidum Oud.—Sur les squelettes aecumulecs 
d’une Aphidee, a la surface des feuilles languissantes d’un Aris- 
tolochia gigas, cultive dans une serre chaude du Jardin botanique 
d’Utrecht, le 13 Oct. 1900.—Mr. A. Pulle, candidat en liistoire 
naturelle.—Touffes eparses, subfiles, blanches, hyalines sous le mi¬ 
croscope. Hyphcs steriles rempantes, rameuses, continues; fertilcs 
dressees, trifurquees au sommet, a branches aussi longues on plus 
longues encore que la hyphe-mere, continues, pourvues a leur sommet 
subule d’une agglomeration spherique de eonidies, retenues en place 
par une mati6re glutineuse, large de 12 a 16 p. Conidies nombreuses, 
oblongues, hyalines, continues, droites, arrondies aux bouts, 7-14 X 
2 -%. # 

Spore germination .—Studies were undertaken with the object of 
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finding out the optimum conditions for spore gemination. In all 
cases fresh spores were used as the results would give an approxi¬ 
mation to what occurs in nature. Drops from a spore suspension in 
tap water were placed on slides and kept in a moist chamber. In 
another set the drops were placed in Van Tieghem cells and like¬ 
wise placed in a moist chamber. Observations showed that the germ 
tubes began to protrude at the ends,' after two hours and forty 
minutes. A count of the spores that had germinated and those that 
had not was made at the end of six and one-half hours. Of 884 
spores counted in the drops on the slides, 604 germinated and 280 
failed to do so. This shows a 68.33 per cent of viable conidia. 

It has been observed that some of the con dia become one-to sev¬ 
eral-septate prior to or after germination. At the end of several 
hours of germination, conidia are produced at the tips of the branches 
of the fertile hyphae. In some of the branch tips a bulged-out 
affair is only formed with no evidence of the Conidia. Some of these 
structures have been seen to function in germination like the conidia 
(see Plate XI, fig. 7). The heads are soon formed and at the end of 
ten or twelve hours may contain as many as four or five spores. Sonic 
of the young conidia will germinate while still attached to the head- 
like fruiting structure (Plate XI, fig. 6). 

It was observed that some germinating conidia send out dark 
structures at the end of the germ tubes, which resemble and func¬ 
tion like the appresoria of the antbracnoses (Plate XI, fig. 5). These 
secondary bodies and the germ tubes which bear them become* brown. 
They have always been found where the moisture present during the 
early stages of germination was lost and therefore development, was 
temporarily arrested. When moisture is restored these germinate by 
sending out long germ tubes or short, fertile branches. This again 
likens them to the appresoria of some of tile Melanconiales. 

Germination in sugar solutions .—Suspension of fresli spores were 
prepared on 10 per cent sucrose and 10 per cent glucose solutions 
and in distilled water. Drops were placed on slides and allowed to 
germinate in the* usual manner. Germination started simultaneously 
in the check and the two sugar solutions. Counts made at the end 
of five hours showed that 78.365 per cent of the spores in distilled 
water, 89.795 per cent in the sucrose solution and 97.80 per cent irr 
the glucose solution had germinated. Undoubtedly there was a 
marked favorable effect of the glucose, on germination. Germination 
was somewhat higher in the sucrose solution than in distilled water* 
Although the lengths of the germ tubes were not measured at the 
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time, it was clear to the writer that the much longer germ tubes 
were found on the spores germinating in the glucose solution. 

Dessication of spores. —To determine the effect of drying on coni¬ 
dia, a suspension of these was made in distilled water and drops 
placed on slides. The drops of water were dried from the slides by 
operating an electric fan. Two slides were left without drying the 
water film and the spores allowed, to germinate in a moist chamber. 
These served as a check. The slides with the dried films of water 
were divided in two sets, one of which was placed in dry chambers 
and the other in moist chambers. Tests for viability of the conidia 
were made on the following day. Upon examination of the slides in 
the moist chambers it was found that a considerable number of the 
conidia had germinated. The same thing happened in the checks. 
By the third day most of them had sent out germ tubes. 

In the dry chamber set, the germinating power of the spores was 
rap dly lost. On the third day only about 33 per cent were viable; 
while on the fifth day only 8 per cent retained the germinating 
ability and on the sixth day none of the spores germinated, it is 
thus demonstrated that spores germinate readily in the presence of a 
small quantity of moisture and that their germinating power is 
hindered by dessication, retaining their ability to germinate for *only 
five days in the absence of moisture. 

Effect of aphid extracts on germination .—To ascertain whether 
extracts of the insect juices had any effect on the rate of germina¬ 
tion of conidia, a considerable number of aphids from two hosts were 
gathered, macerated and the extract obtained in distilled water. The 
small portions of the bodies of the insects were removed from the 
extracts. A suspension of fresh spores was then made in each of the 
two extracts and indistilled water. Drops were placed on slides and 
those in germinating chambers. The lengths of the conidia and 
germ tubes were measured at the end of six and one-half hours. The 
results are given on Table II. 


Table II 

UBNGTHS IN MICRONS OF GERMINATING CONIDIA ON VARIOUS 

MEDIA 




Lengths 


JrLXlJmCv 01 

Minimum 

Maximum 

Mode 

Mean 

■ ■ 1 

Cryptostegia aphid. 

13.80 

124.20 

24.15 

41.45+0.796 

Cyperus aphid. 

10.35 

86.25 

24.15 

29.60+0.5882 

Distilled water. 

9.35 

02.10 

13.80 

19.159+0.2511 
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A glance at the table makes, evident that a pronounced difference 
in mean length of tubes exists on gemination spores in aphid juices 
as compared to distilled water. This difference is about 10.44 microns 
for the spores on the Cyperus aphid juice and is about sixteen times 
its error. The difference between the mean lengths of germ tubes 
in the Cryptostegia aphid juice and distilled water is 22.201 microns 
which is nearly twenty-seven times its error and therefore highly 
significant. Further, the difference of mean lengths of tubes in the 
two juices is 11.85 microns, about twelve times its error. The mean 
'lengths are significant to the point of indicating a stimulating effect 
of aphid juices on germination and suggesting variations in this 
influence according to the species of aphids. (See Plate XI, fig. 1-4). 

Effect of reaction on growth of the fungus. —The fungus was 
grown in Bouillon and in a culture solution No. 1 * of pH values 
ranging from 2.94 to 9.44. The results are given in Table III. 


Table III 

EFFECT OF REACTION ON GROWTH OF A . APH1DUM 


pH 

Solution No. 1 

Bouillon 

2.94. 

_ 

4-- 

3.94. 

4- 

4- — 

4.94. 

4- + 

4- 

5.98. 

_|—|—j. 

4“ 4* 

6.93. 

H—1—1—h 

+ 4-4- 

7.03. 

4—1—f—f~ 

+ 4-4- 

7.93.•. 

4- 4* 4* 4- 

+ + + — 

8.90. 

4—1—h 

+ + 

9.44. 

4-- 

+ — 


In the table degree of luxuriance of growth is represented by 

crosses, four + *s standing for optimum development and H-for 

slight growth. This organism seems to produce optimum growth 
in media of the reaction 6.93 to 7.93, from almost neutral to slightly 
alkaline. Growth ceases in acid concentrations of pH 2.94 and only 
a slight development occurs in reactions of pH 9.44. 

HOSTS 

.As has been stated before the pathogene was reported on Sipha 
fiwva (3). In 1915 Johnston (2) reported the fungus on the follow¬ 
ing hosts: Sipha graminis on Saccharum officmarum L., the Eupa - 
toriurn odoratum aphid, and the dead bodies of the aphid on okra 

* Formula. Oane sugar 60 gms., ammonium phosphate 0.6 gms., magnesium sulphate 
0.25 gms., ferrous, sulphate trace, and water to make 1,500 c. e. Reaction adjusted to lower 
concentrations with tartaric acid. 
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(Abelmoschus esoulentus , (L) Moench.). It seems that Johnston 
made a slight error in giving the sugar-cane aphid as Sipha graminis. 
Stevenson ( 4 ) in 19J8 added Corythaica monacha on Solatium melon - 
gena to the list of hosts given above. 

Wolcott ( 5 ) cites Van Zwaluwenburg ( 6 ) as reporting A. albas 
on the coffee aphid Toxoptcra aurantiae. Boyer. Table IV gives a 
summary of the hosts of this pathogen? in Porto Rico. 

A number of the host plants of the aphids are marked with one 
or two stars while others are unmarked. Those plant, hosts with one 
star had been reported previously, those with two stars are lirst 
recorded here while on those without any star the fungus has not 
been found or reported as yet. The genera and specie* of aphids 
with one star are those first found by the writer to be parasitized by 
the fungus 


Table IV 

HOST RELATIONSHIPS OF A. APHIDUM 


MOST OF THE FUNGUS 


Aphis gossypii Glover 


Uhopalosiphum persicae Sulzer 


Toxoptera auriantiae Boyer 


Sipha flava Forbes 


PLANT HOST 

Cotton— 0ossypium barbadense L. 

* Okra —Abclmosclius esculrntm (L.) 

Moeneh. 

* Cucumber— Cucumis sativus L. 

** Melon —Cucumis mclo L. 

Guava —Psidium Guajaba L. 

Cecropia pcltola . 

** “ Yantai ’* — Xanthosoma sagitlacfolium 
(L.) Schott. 

** * 4 Mulonga’ * — Caladium colocassia (L.) 
\V. h\ Wight. 

* Eggplant —Solatium mclongcna L. 

* Pepper —Capsicum baccatum h. 

Sweet potato —Ipomoca batatas L. 
Sesame— Sesamum orientate L. 

* Coffee— Coffca arabica L. 

* Orango —Citrus sinensis (L.) Osbeek. 

** Mamey —Matnmea amcricana L. 

Cacao —Theobroma cacao. 

** Grapefruit— Citrus grandis (L.) Osbeek. 
Sea-grape —Coccofobis uvifera (L) Jacq. 
Mirto —Clialcas exotica (L.) Millsp. 

* Sugar-cane —Saooharum officinarum L. 
Sorghum —Holcus sorghum L. 

Lemon grass— Cymbopogon citratus 

(DO) Stepf. 
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HOST RBLATIOMSHXPS OF A. AFHIDUM —Continued 


HOST OF THE FUNGUS 


PLANT HOST 


Corythaica monacha Stal. 
(eggplant lace-bug) 


* Eggplant—Solatium mclongma L. 


* Aphis pseudobrassicae Davis 

* Carolinaia cyperi Ainslie. 

* Undetermined aphid 
Undetermined aphid 


1 # * Cabbage—( Brassica oleraeea L.) 

Mustard— (B. integrifolia (West) O. E. 
Schulz) 

* #<i Coqui ”—Cy perns rotundus L. 

* * Cry ; > ton t cff ia ma dagasm rims is 
* Eupaiarivm odor alum 


Inoculation experiments ,—The first work done with this problem 
was in December of 1926. At that time there occurred a very heavy 
infestation of the aphid Rhopalosiphum persicac on eggplants which 
were being grown for breeding purposes. The writer discovered a 
number of plants the leaves of which showed on the under surface 
an abundance of small white, cushony-like masses, which upon closer 
examination proved to be dead bodies of aphids covered with myce¬ 
lium of the Acrostalagmus fungus. Simultaneously the writer had 
collected melon leaves in Cayey, P. R., which also showed the para¬ 
sitized bodies of aphids. Cultures were made from the dead bodies 
of both the melon and eggplant aphids. Cucumber and eggplant 
seedlings were grown in pots in the green house. When the egg¬ 
plant. had atta ned a he ght. of eight inches and the cucumber vines 
were about two feet in length they were exposed for a day in places 
where it was known infestation of each host would come about. 
When the plants showed the aphids on the lower surfaces of the 
tender leaves they were removed to the greenhouse with care not to 
shake off the plant lice. There the insects were allowed to multiply. 
The plants were next put inside cages (cheese cloth-lined) and here 
sprayed with a suspension of the Aerostalagmus spores. This opera¬ 
tion was performed on an evening just before sunset. Spores of the 
fungus both from dead aphids and from corn meal agar cultures 
were employed. There were in the experiment three sets of eggplant 
and three of cucumber plants. In each case one set was left as cheek, 
a second one sprayed with spores from the corn meal agar culture 
and the third received the suspension of spores from the fungus 
growing on dead aphids. After inoculation the cages were kept 
moist for two days so as to insure adequate moisture relations for 
the germination of the spores. Daily observations were made. At 
the end of the third day a few aphids in each inoculated cage were 
found to show a slight brownish discoloration (not the browning 
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induced by the inject hyperparasites). The number of dead insects 
increased every day until the end of one week when the majority 
had succumbed to the attack's of the pathogene. In fourteen days a-H 
Ihe aphids in the inoculated cages had died. This experiment dem¬ 
onstrated that either the melon or eggplant aphid fungus had the 
ability of parasitizing the aphids on either the eggplant or cucumber. 
The cucumber and the melon aphids are identical. That the melon 
aphid fungus and the eggplant aphid fungus were one and the same 
was corroborated by further cross-inoculations on pepper, eggplant, 
cucumber and melon, and by microscopic examination. The aphid 
on the eggplant and pepper is the same species. The details of these 
inoculations are omitted because the method is the same as described 
above. 

It was planned to inoculate as many species of aphids and on as 
many hosts as could be found in abundant numbers or could be 
grown in the greenhouse. In November 1927, a number of sprouts 
arising from a “mamey” (Mammca amerirana) stubble exhibited a 
curly appearance of their more tender leaves. Upon examination 
they were found to he covered on the under surface by a considerable 
number of plant lice. These were soon sprayed on a cool afternoon 
with a suspension of the spores of Aerostalagmus. Death of the in¬ 
sects was brought about in from six to twenty days. This is a new 
record of parasitism of the fungus ou the species which had been 
reported (6) as attacked on coffee and orange. 

In the month of December of that year the fungus was found 
on okra (Abelmoschus esruJcntus ), and again on the melon aphid, 
on eggplant, pepper and cucumber. Inoculations from each of these 
were performed on the eggplant aphid with successful infection. 
The aphid on the okra was also inoculated with the fungus isolated 
from the dead insects on this host and it also died. 

The fungus made its reappearance during the months from Oc¬ 
tober to February (1928-29) on the aphids on the following plants: 
eggplant, pepper, cucumber and okra. New isolations were made 
this year and used in the inoculations which are given later. 

In December, 1928, a number of “coqu! M (Cyperns rotundus) 
plants were examined for the presence of aphids. It was discovered 
that a number of the insects had been killed by a whitish fungus 
and Aerostalagmus aphidum was suspected as the causal agent. Iso¬ 
lations were made and the cultures employed in cross-inoculation 
studies. 

A search was made for different species of aphids and on different 
hosts. In January we discovered abundant aphids on the following 
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hosts: eggplant, cabbage, ( Brassica oleracea L.), mustard (B. integ* 
rifolia (West) 0. B. Schulz), “coqui” ( Cyperus rotundus ), “yau- 
tia’’ (Xanthosoma sagittaefolium (L.) Schott), *‘malanga’’ (Cala- 
dium eolocdssia (L.) F. W. Wight, Cryptostegia madagascariensis 
(a recent introduction from the botanical garden of Panama, Central 
America), on grapefruit ( Citrus grandis (L.) Osbeck and on corn 
(Zea Mays L.). All the aphids on these hosts were inoculated with 
a suspension of the spores of the fungus isolated from the eggplant 
aphid. The “coqui” aphid was in addition sprayed with the spores 
of the culture obtained from the dead aphids on this host. All the 
aphids except those on corn were killed by the fungus. 

The results of these inoculations prove the similarity or identity 
of the Cyperus rotundus aphid fungus and the eggplant aphid A or os- 
tala gnius , because the Cyperus aphid is killed by both fungi. The 
results also add aphids of two other genera and an undetermined 
one on four plant hosts to the list of suseepfs of A. aphidum. The 
fungus has been shown to infect the aphid Toxoptera auriantiae Boyer 
on two other hosts (grapefruit and “mamey”), which the aphid may 
attack. (See Table I.) 

The fungus did not kill the corn aphid under natural conditions. 
Mr. Sein, the Assistant Entomologist showed to the writer a number 
of corn aphids which he had kept in a culture dish and which hap¬ 
pened to be covered with a whitish mycelium, similar to that of A. 
aphidum. A microscopic examination showed the fungus to be A. 
aphidum. Further trials were therefore made with this aphid. 
A small number, about 30, of insects with a few fragments of corn 
leaves were put in each of two large culture tubes (200 X 25 mm.) 
About 4 c. c. of a suspension of spores of the fungus were added 
to one of the tubes. The tube was kept under fair conditions of 
humidity by a piece of moist cotton which hung from the mouth. 
The mouth of the tube was stopped with a double thickness of 
cheese-cloth. Observations were made daily. At the end of six days 
all the aphids were alive in the two tubes. At the end of ten days 
no more corn-leaf fragments were put in the tubes. Twelve days 
after the experiment was started a large number of aphids had died 
in both tubes. It was then that the fungus mycelium was first ap¬ 
pearing on the dead bodies of the aphids from the inoculated tube. 
We interpret these results as indicating that the fungus is not capa¬ 
ble of parasitizing the corn aphid but that it may live on the dead 
bodies of the insect in a saprophytic manner. Had the death of 
the insects been brought about by the infection produced by the 
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fungus then we would have expected some dead bodies in four to 
eight day, as is the case in the susceptible aphids. 

The application of aphid control by Acrostalagmus aphidum in 
the field. Following our preliminary experiments in the green-house 
in December, 1926, field trial were effected in an effort to control 
the aphid Rhopalosipum persicae Sulzer on the eggplant. A plot 
intended for breeding purposes showed a severe infestation of the 
insects toward the latter part of that month. A suspension of the 
spores was prepared from cultures and from the dead bodies of the 
aphids. This was sprayed during a cool afternoon with an atomizer 
over the lower surfaces of the leaves where the aphids were feeding. 
The majority of the plants in alternate rows were treated in this 
manner. Only the aphids on a few of the leaves on each plant 
received the inoculum, as the treatment of all the leaves on each 
plant would have required too much labor and a considerable quan¬ 
tity of the spore suspension. The days following the inoculation 
were attended by cloudy weather with light intermittent rains. 
Tinder these conditions the fungus developed luxuriantly on the sus- 
cept insects. At the end of the first week the majority of the insects 
on the sprayed plants were dead. From these the inoculum was 
transported to the neighboring uninoculated plants and in fourteen 
days the infection of the insects had extended over the entire field. 
In less than three weeks the greater part of the aphids were parasi¬ 
tized by the fungus. The results were convincing. Control of the 
aphids in the field was possible by this simple method. 

Three weeks later a short period of rains occurred. The weather 
was favorable for the multiplication of the aphids and therefore a 
new infestation came about. No longer had the aphids begun to 
increase in numbers than infection of their bodies with the fungus 
ensued. The pathogene seemed to have lived in the soil and from 
here the inocula w r as transferred to the aphids. These results showed 
first, that only one inoculation of the aphids is required in a field, 
and second, that the fungus lives in some saprophytic manner in 
the soil. 

Eggplant has been grown in this same field during the last two 
years, September-December, 1927 and 1928. In both years aphids 
have appeared during rainy periods. However, a recurrence of the 
aphid fungus held them in check each year. This is a lucky cir¬ 
cumstance since it indicates that once a field is inoculated with the 
fungus the latter may persist for a number of years. Our experi¬ 
ence with the fungus covers only a period of three years and further 
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observations should be made in succeeding years to verify its presence 
or disappearance. 

Our field experiments have been conducted on the eggplant alone. 
The encouraging results in this crop should give a start to more 
extensive trials on other crops. From his observations the writer is 
convinced that an equally successful control can be secured on the 
aphids of the melon, cucumber, okra and other crops. On sueh 
plants like the melon, cucumber and cabbage control is probably 
more effective because of the foliage being closer to the soil. The 
inoculation experiments discused previously point to a wide range 
of species and genera of aphids that are parasitized by the fungus. 
A good many of those species are of economical importance. 

Control of aphids in the greenhouse .—Eggplant and cucumber 
have been grown in pots during 1927 and 1928 in the greenhouse 
where the 1926 experiments were made. The fungus seems to have 
existed in the soil during all the time since ou? earlier experiments 
of 1926, for infestations of the aphids were readily stopped by its 
parasitizing effect. The question lias been raised whether the fungus 
will survive in an environment where fungicides have to be systema¬ 
tically applied. No fungicides have been used in our greenhouse 
and no experiments have been planned with this point in mind, so 
that the question must await longer for its answer. It is only logical 
to expect that fungicides applied for the control of plant diseases 
will also hold the aphid parasite in check. Where frequent applica¬ 
tions of sprays or fungicidal dusts are made the chances for the 
aphid fungus acting on its hosts will be lessened. However, it is 
hard to conceive that the pathogene will be eliminated from the soil 
unless treatments for the elimination of soil microorganisms are ap 
pb'ed. Invasions of the aphids during the intervals between spray¬ 
ings will probably be reached to some degree by the fungus. 

SUMMARY 

1. A fungus, Acrostalagmus aphidum Oud., parasitizes aphids in 
Porto Rico. It had been reported as A. alhus Preuss. 

2. The size of the spores in the various natural strata is more or 
less uniform. 

3. The size of the spores appears to be larger for those produced 
on the natural strata than those developing on oatmeal agar cul¬ 
tures. 

4. There seems to be a wider range of length and width of spores 
on our form than on the A. aphidum Oud. described in Saccardo’s 
V Sylloge J^pgorum ” 
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5. Some of the conidia become one—to several—septate prior to 
germination. 

6. Conidia or head-like structures are produced on germinating 
spores. 

7. Some young conidia germinate while still attached to the head 
or to the branch tips. 

8. Spores germinate rapidly in sugar solutions. 

9. Spores rapidly lose tlieir germinating power when dried. 

10. Experiments indicate a possible stimulating effect of aphid 
juices on germination and development of spores. There are prob¬ 
ably variations in the degree of that influence, according to species. 

11. The fungus grows best at reactions of pH 6.98 to 7.98. 

12. So far as i>s known, AerosUilagmus aphidnm attacks the aphids 
*>n 17 species of the higher plants. Of these 8 had been reported 
previously and the remaining 9 are new additions. Among these are 
important crop plants. 

18. The aphids which may be parasitized comprise five different 
genera of which two are here first reported. Aphis ps e ud o b r as sic a e 
is first here reported parasitized by the fungus. 

14. The fungus does not parasitize the corn aphid under natural 
conditions. 

15. The fungus has also been reported on the eggplant lace-bug, 
Corythaica monacha . 

16. Acrostalagmus aphidnm can be employed successfully and 
cheaply in the control of the aphids of the eggplant. The method 
will probably be effective in field control of the aphids of other 
vegetables. 

17. The pathogene lives in greenhouse soil. No experiment proof 
is at hand which would demonstrate whether the fungus is eliminated 
by the application of fungicides used for the control of plant dis¬ 
eases. 

The writer wishes to express his deep gratitude to Miss Edith 
M. Patch. Entomologist of the Maine Agricultural Experiment Sta¬ 
tion who made the determination of some of the aphids and to Miss 
Vera K. Charles of the Bureau of Plant Industry. Washington, D. C., 
for valuable help in the specific determination of the fungus. He 
is also indebted to Dr, Mel. T. Cook for his suggestions and help in 
the preparation of the Manuscript. 
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EXPLANATION OF PLATES 

PLATE XI 

Fig. 1. Spores of Acrostalagmus aphidum germinating in the juice of the 
Cryptostegia aphid. Drawn at the end of 6% hours. 

Fig. 2. Spores germinating in the juice of the Cyperus aphid. Drawn at 
the end of QVj hours. 

Fig. 3. Spores germinating in water. Drawn at the end of 6% hours. 

Fig. 4. Spores germinating in water. Drawn' at the end of 15 hours. 

Fig. 5. Germinating spores producing a structure similar to the appresoria 
of the anthracnoses. The figure on the left shows the structure has germinated 
with the production of a secondary spore. 

Fig. 6. Spores germinating while still attached to the sporophore. 

Fig. 7. A bulb or blister-like affair produced by the fungus and which 
behaves in germination like a spore. 

Fig. 8. Formation of heads or conglutination of spores. All stages. 

Fig. 9. Single spores produced at the tips of fertile hyphae. 

Fig. 10. The types of branching of the fertile hyphae of A. aphidum . 

PLATE XII 

Fig. 11. The undersurface of a leaf of Abclmosohus esculentus showing the 
parasitized aphids. 

Fig. 12. Portions of the leaf of fig. 11, magnified about twenty times to show 
the colonies of A. aphidum on the dead bodies of aphids. 
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THE GUMMOSIS OF SUGAR CANE 
(Second Paper) 

Melville T. Cook 
Plant Pathologist 

The first paper on tliis subject by the writer was published in 
“The Journal of the Department of Agriculture of Porto Rico”, 
Vol. XII, No. 3, October 1928. At that time, it was our intention 
to continue the work for two or possibly three years longer, to make 
a second test of our established varieties and to test several newly 
introduced and promising varieties. But when our plots were har¬ 
vested on March 14th and 15th, 1929, it was found that we did not 
have enough diseased seed cuttings for the establishment of new 
plots. Therefore, it was impossible to continue the work and became 
necessary to publish this brief resume of the work to date. Those 
who arc interested in this work should read the first paper.- 

The conditions for the growing of this third crop (2nd ratoon) 
have been very unfavorable. Following the cutting of the second crop 
(1st ratoon) in February 1928, we had dry weather. The weather 
conditions and the disease caused a growth that was very much less 
than the cane surrounding the plots. This reduced growth must be 
attributed primarily to the presence of the disease. This cane was 
in the path of the September 13th cyclone and was severely dam¬ 
aged. The cane was so poor as to be scarcely worth cutting if it 
had not been for our desire to make records of the amount of infec¬ 
tion. The cane surrounding these experimental plots and separated 
from them by a wagon road only was up to the average. 

A summarization of the amount of infection is as follows: 

(1) Cristalina, which was planted from diseased seed in 1925 
showed an average of less than one per cent infection. Eighteen 
rows of 45 stools each showed no infection. Twelve rows showed 
slight infection. The highest infection in any row was less than 4 
per cent. The infection in 1927 was 85 per cent and in 1928 varied 
from less than 10 per cent, in some rows to 50 per cent in other 
rows. 

(2) PR-292, PR-492 and D-433 showed less than one per cent 
infection. They did not show any infection in 1928 but the number 
of living stools had been reduced in every case. 

(3) . Ba—11569 showed less than one per cent infection. In 1928 
this variety showed 7.1 per cent infection and a loss of 3 stools out 
of 45. 
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(4) X-62 showed about two per cent infection. In 1928 this 
variety showed 7.7 per cent infection and a loss of 19 stools out 
of 45. 

(5) B-3412 showed about two per cent infection. In 1928 this 
variety did not show any infection but there had been a loss of 5 
stools out of 45. 

(6) E.K.-28 showed five per cent infection. In 1928 this variety 
showed 50 per cent infection. 

(7) D-504 showed about 17 per cent infection. In 1928 this 
variety showed an infection of 12.5 per cent and a lass of 8 out of 
15 stools. 

(8) Otaheiti showed but one living stool out of 45 stools planted 
in 1925. This stool had but two canes and both were infected. 

(9) R-3405, B-6032, H-109, PR-219, PR-260, PR-328, PRr487, 
and PR-460 showed more or less infection in 1928 but no infection 
in 1929. 

(10) The following varieties did not show any infection on either 
first (1928) or second (1929) ratoon: St. Kitts, Yellow Caledonia, 
Badila, GC-493, FC-214, SC-12 (4), BH~10(12), D-109, D-117, 
D-1135, B-208, B-1753, B-1809, B-3696, B-6032, B-6308, PR-67, 
PR-202, PR-230, PR-329, PR-333, PR-358, PR-417 and PR-729. 

(11) The following varieties did not show any infection on either 
the plant cane (1927) or the two ratoons (1928 and 1929) : D-448, 
PR-318, POJ-228, POJ-234, POJ-826, POJ-979, M-36 and IJba. 

In 1928 small plantings of several varieties were made and the 
results may be summarized as follows: BSF-1248, BH-10(12), Sealey 
seedling, Tuc-439, R-119, B-12079, PR-422, PR-430, PR-433, PR- 
502, PR-503, PR-545, PR-676, POJ-36, POJ-503, PR-1228, POJ- 
2725 and POJ-2776 which did not show any infection. D-357 showed 
one per cent infection and SC-12 (4) showed five per cent. 

The studies on this disease in Porto Rico and elsewhere present 
two very interesting questions. (1) Why does the disease appear 
suddenly in abundance? and (2) Why is the infection greater in 
plant than in ratoon cane? 

Two and possibly more answers may be given to the first question, 
(a) The grower may unknowingly have planted infected seed. ( b) 
The disease may have been present on a property in small infections 
for some time. Finally the grower may have used a large amount 
©f seed from an infected area and the conditions may have been 
favorable for the development of the disease. The result is a large 
amount of disease in the crop. 

The secbnd question may possibly be explained as follows: A 
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large percentage of the shoots from an infected seed piece are likely 
to show infection which means a high percentage -of infection in 
the crop m has been demonstrated by some of our experiments. 
The infection exists not only above the ground but also in the under¬ 
ground parts of the stems or rhizomes, in severely infected stools 
some of these underground parts are killed W'hieh results in a reduced 
tonnage in the crop. After the cutting of the first crop many of 
the new shoots are killed as shown in our experiments. The mortality 
among the small shoots is very high but shoots of five feet feet or 
more in height are sometimes killed. Shoots that are only slightly 
infected or that may escape infection entirely will survive but the 
tonnage of the ratoon crop is necessarily reduced in proportion to 
the death of the underground parts and new shoots. Since the 
surviving shoots are those that were healthy or only slightly infected 
the percentage of infection will be lower in the first ratoon than in 
the plant crop and lower in the second than in the first ratoon. 

discussion 

It appears from these studies that the planting of infected cane 
will give losses in first erop in proportion to the amount of infection 
in the seed, the relative resistance of the variety and the weather 
conditions during the growing season. Severely infected seed pieces 
may not; germinate but very few such pieces will be used. Many of 
the new shoots from infected cuttings will die as a result of the 
disease which will reduce the crop. However, many slightly infected 
shoots will survive and the percentage of disease in the first crop or 
plant cane will be high. 

In the production of the second crop (1st ratoon) many of the 
underground parts will die as a result of the disease. Many of the 
new shoots will die and others will be weak for lack of necessary 
plant food. The percentage of young shoots which die during the 
second year appears to he greater than during the first year. There¬ 
fore, the percentage of living infected shoots at cutting time is less 
than when the first crop is cut but the tonnage is also reduced as a 
result of the death of so many shoots. 

Likewise the third crop (2nd ratoon), for the same reasons will 
show a still low r er percentage of infection and a still lower tonnage. 
Of course both the percentage of infection and the amount of the 
tonnage may vary to some extent with the soil and weather con¬ 
ditions. 

Under present conditions in Porto Rico, our two favorite canes, 
BH—10(12) and SC-12 (4) can be grown with very little fear of losses 
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from gummosis, but the grower should never use seed cuttings from 
an infected field. 

High producing susceptible varieties of sugar cane can be grown 
in territory where the disease is not present but in case the disease 
appears in these localities the growers should replant the infected 
fields with highly resistant varieties. The POJ canes which we have 
tested in Porto Rico appear to be immune to the disease. 

The abandoning of the old favorites such as Oristalina, Rayada, 
Otaheiti and Yellow Caledonia, the increased planting of BH-10(12), 
SC-12 (4), Uba and the POJs, leads the writer to believe that the 
gummosis disease is a diminishing factor in Porto Rico. However, 
any disease is a menace to the crop on which it exists, because a 
change in conditions may enable it to become a dangerous factor. 
So long as this disease exists on the island, it will be a dangerous 
factor in the development of or introduction of a new desirable but 
susceptible variety. 


o-O-o 
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NOTES ON PORTO RICAN HOMOPTERA 

Herbert Osborn 


INTRODUCTION 

The following notes .are based mainly on collections made dur¬ 
ing a brief visit to Porto Rico during the winter of 1928-1929. 
Previous records in tin* group have been made by VanDine, Smytln 
Wolcott, Muir. Dozier and others, hut all up to 1923 have been 
enumerated in Wolcott's Insectae Pobtouicensis (13). 

The larger part of my time from January 7 to March 20 was spent 
on the south side of the Island at Aguirre where my son, Herbert 
T. Osborn is located and where I had 1 he advantage of assistance 
«n(l courtesies from officers of the Aguirre Sugar Co. From Feb¬ 
ruary f>th to 14th was given to the north side where I had the 
kind eooperation of the Insular Department, of Agriculture and the 
Insular Experiment Station, enabling we to visit many localities 
along the north shore and some of those of the interior. 

While the abundance of the llomoptera had very evidently been 
greatly reduced by the severe hurricane of September 13, 1928 1 
was able to secure specimens from many points and to add a num¬ 
ber of species to the known fauna of Hie island and some species 
which appear to be new to science. 
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It was impracticable to make trips to the higher mountain peaks 
but collection^ were made at various elevations up to above 2,000 
feet. The larger number however were taken at near sea level and 
in regions largely under cultivation. Collections from the various 
important crop plants, sugar cane, coffee, tobacco, sweet potatoes, 
beans, etc., were made as fully as practicable. Collections on strictly 
native plants w T ore confined largely to the beaches, playas , salt flats 
and former marsh lands adjacent to the coast and still occupied by 
a considerable element of the endemic flora. 

Frequent rains especially when in the mountains, and high winds 
on almost every day in the field interfered to some degree with 
rapid work although the winds undoubtedly offset the burden of 
tropical sun and the attacks of mosquitoes and gnats which must be 
endured in the habitats most promising for interesting captures. 

Frequent use was made of the valuable Insectae Portoricensis 
by Wolcott (13) and the Eoouxuoal Survey of the Flora of 
Porto Rico by Cook and Gleason (1), the former as a guide to the 
known fauna and the latter especially for location of desirable cob 
looting grounds and recognition of unfamiliar plants. 

i wish to express my obligation to the Commissioner of Agri¬ 
culture, I)r. Carlos E. Chardon, to Director R. Fernandez-Garcia 
of the Insular Experiment Station, Dr. Mel. T. Cook and Mr. Fran¬ 
cisco Scin for gene roll's assistance in visiting a number of localities 
on the north side of the island, and to the officers of the Aguirre 
and Guanica Sugar companies for many courtesies, while the help 
of my son, Herbert T. Osborn was of great service in finding suit¬ 
able collecting localities in the southern part. 

To Dr. N. L. Britton of the New York Botanical Garden, who 
was spending the winter on the island, I am indebted for a pleas¬ 
urable collecting trip to Sabana Abaca and for the identification of 
a number of plants on which Ilomoptera were captured. 

I am also indebted to the Graduate Council of the Ohio State 
University for a grant, from their research fund to assist in the ex¬ 
pensed incurred in securing the collections. The specimens col¬ 
lected. including the types of the species described as new, are in¬ 
cluded in tlie author’s collections deposited at the Ohio State Uni¬ 
versity. 


SCOPE OF SURVEY 

It. has been my object to secure as full a representation as pos¬ 
sible, in the time available, of the Ilomoptera occurring on the 
island as a basis for comparison with the fauna of other islands or 
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mainland regions and to show when possible the relation of the 
Porto Rico Homopterous fauna to that of other lands. Also to 
secure such data as might form a basis for some judgment as to 
the economic importance to the crops of the island and the ecologio 
relation to habitat and food plants. 

For those unfamiliar with the island and as a general founda¬ 
tion for comment it may be stated that Porto Rico lies within the 
tropics from 17° 15' to 18° 15' north latitude, is about 110 miles 
long from east to west and 40 miles wide north to south ; that there 
are a number of mountain ranges occupying most of the island, 
separated by fertile valleys and with a coastal fringe of 5 to 10 or 
15 miles. The land is largely under cultivation even up to the tops 
of many of the hills and lower mountains and consequently the areas 
of endemic vegetation are very much reduced. The prevailing wind 
is east to west and of almost constant occurrence with velocity run¬ 
ning up nearly to gales. Rains are of almost daily occurrence in the 
mountains arid frequent in the north part of the island but less 
frequent in the south part. A part of the south-west section is almost 
arid, the rain being almost totally absent in the dry season and infre¬ 
quent. during the entire year. It is quite to be expected, therefore, 
that there should he considerable variety in the vegetation of different 
localities and necessarily much variety in character of insect life. 

SOURCES OF HOMOPTEROUS FAUNA 

I f we compare the homopterous fauna of Porto Rico with that of 
Santo Domingo, Jamaica or Cuba we are struck with the much smaller 
number of species and the question naturally arises as to the ex¬ 
planation for such a paucity. 

Wolcott (13) lists 39 (head ell id,*c and 33 other species of II o- 
moptera (total 72) for Porto Rico, which includes the records made 
at the Insular Experiment Station through a number of years as well 
as such scattering records as have appeared in the numerous papers 
on Porto Rican insects up to the date of his publication (1923). 
While such collections were mostly made by persons not specialists 
?n Homoptera still they must represent fairly well the occurrence of 
all but the rarer forms. 

VanDuzee (11) has enumerated 102 species taken in Jamaica dur¬ 
ing a rather brief collecting trip on that island and the list would 
doubtless be increased if all recorded species were added. Osborn 
(7) listed 180 species in Cuba from collections made in February 
and March with additions of other records for that island. There 
is no detailed list, for Santo Domingo and Haiti so far as T have noted 
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hut in view of the scattered records from that island I am confident 
the numbers must far exceed those known to Porto Rico. 

Some of the more striking occurrences for all the greater Antilles 
are Agallia albid/ula, Cicodella similis and C. sirena, Kolia fasdata; 
Draeculacephala sagittifera; Xerophloea viridis; Spagbergiella vul- 
nerata, Scaphoideus, fasciatus; Deltocephalus flavicosta , D. sonorus 
and D. ballit Emelin obscurinervis; Acinopterus angulatus (acu¬ 
minatum auct.) Thamnotettir colonus, F. comatus and T. nigrifrons, 
Cicadula 6-notata . Eugnathodus abdomi/nalis, Protalebra braziliensis 
and P. similis ; all of these having a very wide distribution in the 
neotropics and many of them occurring as far north as in the gulf 
states and some of them even in the northern states or Canada. 

The species common to Porto Rico and South America are Agallia 
sticiicoUis , Cicodella similis , Deltocephalus flavicosta, EusceUs ob¬ 
scurinervis, Thamnotettix col onus and T. comatus, Protalebra brazili- 
ensis, Empoasca fabae and E. flavescens . Of the immense number 
of Cicadellinte. many hundreds of ’species, and the great aggregations 
of species in the Cieadidce, Membracidac Cercopida* and Fulgoridas 
in South America. Porto Rico lias almost none if we except the Del- 
phacidfP which are represented bv a number of species and some of 
these by hosts of individuals. 

The species common to Porto Rico and Central America are with 
others Cicodella similis; Kolia fasciata; Draeculacephala sagitiiffera; 
Xeropholea viridis; Spangbergiella vulnerata; Scaphoideus fascia- 
ins ; Deltocephalus flavicotfa; EusceUs obscurinervis; Thamnotettix 
colonus, T. contains, T. nigrifrons; Eugnathodus abdominaUs; Di- 
kranenra margin el la: Protalebra\ similis, T. braziliensis; Empoasca 
fabae, E. flavescens. 

It seems in general that there are fewer species common to* South 
America than to Central America and many less than to other is¬ 
lands of the d re ate r Antilles or even to Florida. 

Of the species common throughout the tropics most could have 
been distributed by human agencies as they occur on cultivated crops 
or grasses used for pasturage; as Para, St. Augustine, Bermuda, 
and Guinea grasses. Scarcely any of the endemic species seem to 
have any indication of original derivation from South America. 

It may he noted that the principal winds and particularly the 
tropical storms—hurricanes—as well as regular trade winds travel 
from east to west and from south east to northwest and so far as 
wind agency is concerned and probably surface currents with drift 
on the water, the direction of dispersal would be from east to west. 
That is, Porto Rican insects might conceivably be carried to Santo 
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Do pirn go or other islands to the west hut, there would be much less 
probability of a return distribution. Porto Rico as related to the great 
expanse of the ocean i's but a dot on the map and the chances of an 
insect reaching the island by natural agencies in such numbers as to 
stand a chance of establishment would seem to be quite remote. 

Another phase of wind agency may be the possible depletion or 
even extinction of rarer species in Porto Rico by the devastating hur¬ 
ricanes which sweep the island and strip the vegetation of bloom, 
leaves and even twigs or branches while larger trees may he felled 
and killed. Such destruction must sweep away or destroy insects 
dependent upon particular host plants. Such storms haw swept 
practically the whole island several times and Such a one as occurred 
on September 13 last (1928) must have a tremendous effect on the 
leaf hopper fauna especially those specie's living on trees and shrubs. 
Those living on grasses or low herbage probably have a better chance 
of survival, or for some percentage of the population at least to 
survive, although I am told that largo areas of grass land were so 
damaged by the last hurricane as to appear as if ravaged by tire. 

Another factor to be noted is the immense change in the plant 
life of the island due to the intensive cultivation since occupation 
by man. It is well known that Porto Rico is one of the most densely 
populated areas of the world. It is probably less generally ap¬ 
preciated that, this has resulted in the destruction of the native flora 
and as pointed out by Cook and Gleason (1) a very complete sub¬ 
stitution of cultivated plants or a inoccupation by plants of foreign 
derivation. It is stated that only on the highest parts of the higher 
mountains is there what can be called an approach to the primitive 
conditions for the plant life. Practically all of the mountains have 
been denuded of the primitive forest and very many of them planted 
with crops of coffee, tobacco, bananas and other minor field or 
garden species and even sugar-cane fields are in some places carried 
well up on the hillsides. 

It may seem rash to draw conclusions from records that are 
manifestly fragmentary, but collections in Porto Rico have been more 
extended and cover a longer period of time than for. any other island 
of the group and while few of the collectors have been Specialists in 
Homoptera a number have given sufficient attention to the group so 
Uiat collections must be considered as fairly representative for the 
more common species at least. Moreover in my own collecting I have 
been able to secure examples of practically every speciefe catalogued 
by Wolcott and in addition have added only 43 species of which 
seven appear to have been previously undescribed. 
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If, then, we are warranted in venturing any conclusion, it woflld 
be that in the long period of isolation represented in the history of 
the island, variously estimated as running back to Tertiary or Cre¬ 
taceous time, there has been accession both by immigration and by 
evolution or modification a rather meager homopterous fauna; that 
the accessions by immigration include species mainly now common 
to the whole nootropic realm and that many have been brought, in 
by the introduction of crop plants, possibly as long ago as during 
the migration of the aboriginal Caribs; that specie's developing on 
the island have been transported to adjacent islands and that there 
has been rather unusual opportunity for the elimination of species 
dependent upon tlie foliage of particular trees and shrubs. 

Even where the endemic flora has survived as on some of the 
most, inaccessible or infertile of the mountain peaks or in the gorges 
of some of the most precipitous mountain valleys the remnants of 
isolated plants offer poor opportunity for the perpetuation of fragile. 
insects exposed to torrential rains and devastating wind storms. We 
have also to take account of the host of predators, lizards, birds, 
spiders and predatory or parasitic insects as well as presumptive 
fungous diseases as factors in the reduction or elimination of these 
insects. Altogether the Ilomopfera, especially leaf hoppers in Porto 
Rico, have had a precarious and stormy life and the existing species 
represent stock which by rapid multiplication or adaptation to 
specially favored locations or 'special host plants have been able to 
maintain existence. Even those species of wide 1 distribution occur¬ 
ring on cultivated plants appear to be kept within moderate num¬ 
bers as compared with other regions and their economic importance 
therefore modified. Possibly at the*time of my visit the abundance 
of the pasture and grass-feeding species had been much reduced by 
the recent hurricane but I nowhere found such swarms of leafhop- 
pers as may often he observed in the States or in other tropical 
localities. 

It is manifest that it is a hopeless task to determine certainly the 
point of origin and the paths of dispersal or the mean’s of transporta¬ 
tion for the numerous species now scattered thoughout the tropical 
parts of the western hemisphere. However alluring the problem as 
a speculation, its futility is too evident to warrant such discussion 
here. With the many changes in land connection and elevations or 
depressions which have changed the vegetation we can be assured 
that there has been extensive adaptations, migrations and extinctions 
in the history of such an island as Porto Rico. 
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HOST PLANTS 

The Homoptera are essentially plant feeding insects and neces¬ 
sarily associated with such vegetation as may furnish suitable food 
supply. Many species are restricted to particular host species, others 
to certain groups of plant hosts, while a few seem to have the ability 
to live on a great variety of plants. In the main certain genera 
have limitation’s to certain genera or groups of plants as tin* species 
of Dcltocephalus , Kuscclis, Cicadula and Eugnathodus to plants of 
the grass family and most of the Typhlocybime to woody plants. It 
follows that the local distribution of species is mainly dependent 
upon the distribution of the flora and tin* ecological associations are 
almost, entirely determined by the plant distribution. 


ECOr iO(« ICA1J ASH* X 'lATI! >NS 


T shall not attempt to discuss the various ecological associations 
of Ihe island as a whole as my observations have been too limited t,» 
warrant such a discussion. However, there are some of the associa¬ 
tions which 1 have studied that are so well marked that a brief 
discussion is in place especially n’s this will include mention of the 
relation of some of the cultivated crops of importance on the island. 


Among the primitive groupings within which .1 have worked are 
the coastal complexes both of the bead) and tidal flats or plunas and 
while many of the Homoptera occurring here are by no means limited 
to such association there are some forms that an* very distinctly 
restricted to the vegetation characteristic of this habitat. 

On the sandy dimes which support- a sparse growth of sea grape 
(Coccolobis) with associated plants will be found the common 
Bolhriocera venosa, Ormenis py mafia and O. mar (jin ai a, while the 
grasses and sedges will yield occasional specimens of Dcltocephalus 
trUobatm , />. maculellus and D. alhovanosa; Chloral cl fix minimus 
and C. tethys and TyphlocyhcUa minima. 

The mangrove association seems quite free from Homoptera here 
although in Panama I have taken some peculiar species, but associated 
sedges, and especially the Sesuvium complex furnish some interesting 
species. A creeping succulent plant Sesuvium portulacastrum at Agui¬ 
rre was found to he swarming with CicadeUa sirena including many 
nymphs of various stages so that it must be counted a distinct host 
plant although the species is found on many different plants even 
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up to high altitudes, 1.000 to 2,000 feet. Also a remarkable rose- 
colored Thamnotcttix (1\ rubicundvla) and several species of Ful- 
gorids including Oliarm franeiseavns and two or three species of 
Dclphacids. 

On the sedge Fimbristylis spudirm I took a peculiar highly colored 
species of Eugnathodus (E. rosaceus n. sp.) which so far as collec¬ 
tions indicate is limited to this particular association though pos¬ 
sibly occurring also on the associated Cyperus laevigatas. On the 
' beach grass 8parabolas virghmas a few specimens of the wide-spread 
grass feeding Eusrelvs ohscurinervis and some Delphaeids. 

Jn the forest association it ha's been more difficult to segregate 
species due to the intermingling of species and the limited oppor¬ 
tunity to collect, from isolated trees. The native Cordia is host to a 
striking species of Protalebra (7\ cord'a n. sp.) 

The native grasses occurring on the hillsides were very sparsely 
populated with leafhoppers, possibly due to close cropping by cattle 
or goats or as a result of the hurricane and torrential rains of the 
September storm. Deltocephalus Irilobatus taken on a hillside above 
Salinas at an elevation of 1,200 to 1,500 feet is the principal member 
in this association but the universally distributed grass-feeding Del 
tocephaliis flavicosta is a frequent associate, and Chloroiettix minimus 
and (\ lethys are occasional members. 

Leaf Hoppers and Sugar Cane 

As sugar cane is the most important cultivated crop in Porto 
Itieo the leafhoppers associated with it are of special interest and I 
have given considerable time to observations in the cane-fields with 
the leafhopper population in mind. Tn many sugar-cane regions 
certain species of leafhoppers have proven of great importance*, some¬ 
times causing extensive losses but it may be stated that in general 
and especially for the season of mv observation they may be counted 
as negligible, from the economic standpoint, in Porto Rico. However 
if the present species are comparatively innoxious it is of special 
importance to prevent the introduction of any of the species that 
have been destructive in other countries and it is evident that one 
of the most important phases of inspection and quarantine should 
be to know the possible menacing forms, their methods of transfer 
and best means of preventing their introduction. 

I have elsewhere called attention to the importance of leafhoppers # 
from the standpoint of insect introductions and emphasized the 
desirability of extended surveys and Studies of the tropical species 

* Jour. Eco a. Entom., Vol. 22, p. 1929. 
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with particular attention to their host plants and means of dispersal 
with reference to the southern states or to green-house crox>s in the 
north. It is certainly of equal, perhaps greater, importance in a 
tropical island such as Porto Rico which has so far escaped the 
introduction of many of the abundant and destructive species of 
South or Central America. With expanding commerce between the 
West Indies and the main land of South America and the isthmian 
region and the shortening of time by faster steamers or airplane 
communication there is an increasing probability of transfers of insects 
or insect eggs and it will certainly be the part of wisdom to maintain 
vigilant inspection of plant introduction and to use all possible 
means to secure knowledge of menacing species and tlieir habits. 

The common ‘‘Froghopper” of Trinidad which has been noted 
as a serious pest in sugar cane is a fair case in point as there would 
seem to be no reason to expect anything but rapid multiplication 
and serious damage in Porto Rico if this species should chance to 
be introduced and get a foothold in the island. 

It is well known that species of little importance in their native 
habitat may assume major importance when brought into a region 
where they have abundant food and are released from the natural 
enemies of their home. The cane leafhopper which caused such havoc 
in Hawaii, and which Very fortunately seems never to have been 
brought to the West Indies was brought under control by the use 
of native parasite’s from Australia but if it should secure a foothold 
in Porto Rico or any of the West Indian islands we could have no 
guarantee that the same parasites would be equally effective in its 
control as we cannot assume the same conditions of environment. 
Once the pest became established as a member of the local fauna no 
one could predict when or Jiow often it might multiply in destructive 
numbers. 

SYSTEMATIC AND FAUNISTIC NOTES 
CICADIIVE 

No cicadas were collected during my stay in Porto Rico, probably 
because the species occur mainly at other times of Hie year, although 
Davis remarks that 4 ‘It appears likely that a cicada may be taken 
in Porto Rico on any day of the year.” Wolcott (13) lists two 
Species, and Davis in a later paper (2) discusses these two species, 
one constituting a new genus and species. He remarks that since 
Haiti has six species known to him it may be that those for Porto 
Rico will be doubled in number. However, this discrepancy in num¬ 
ber Seems to agree with that in other groups and there is again a 
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very marked difference in number of species as compared with South 
America, where the family is very rich in species. 

Proarna hilaris Gerniar. 

This appears to he the most abundant form as numerous records 
are given by Wolcott and a number of additional ones by Davis. 
Davi's says it seems to be most common from October to May. 

Borencona agmadilla Davis. 

Davis records the types from Yaueo, and lists a number of other 
localities including those by Wolcott under Zammara sp. 

Evidently further study is needed to determine exactly the cicadan 
fauna for the island but considering the large size and conspicuous 
character of these insects it is doubtful whether many more species 
will be found. Neither of the. species known seem to be abundant 
enough to merit economic consideration. 

(1) Insccta Portorieensjs, Jour. Ilop. Agr. of Porto Rico, Vol. 7, p. 256, 

1923. 

(2) The Cicadas of Porto Rico with a description of a new genus and 

species, dour. N. Y. Ent. Soc., Vol. 34, p. 29-33, 1928. 

MEM BR ACID yE 

Wolcott, lists two species in this family, neither of which appeared 
in my collecting', probably on account of the season of the year or 
possibly from the absence of plants from which 1 had the opportunity 
to collect. 

Antianthe expansa Germar. 

Recorded by Wolcott for a number of host plants in localities 
scattered over the island. 

Monobelus fasciatus Fabricius. 

Wolcott records it on coffee and on several other host plants. 

Nessorhinus vulpes A. & 8. 

This species was taken at Lares on shrubs or low trees and a, 
specimen in the National Museum is recorded a’s from Mayagiiez 
with determination by Funkhouser. 

CERCOPID^E 

No members of this family were secured in my collecting during 
the winter and Wolcott records only two species. 

Epicranion championi Fowler. 

Listed for coffee and for Inga laurina which is used as a Shade 
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for coffee. The record would indicate that this species would be 
of economic importance in coffee plantations. 

Philaenus fusco-varius Stal. 

Mentioned by Wolcott as occurring on weeds and on mulberry. 

BYTHOSCOP1D4C 

Agallia pepino DeLong & Wolcott. 

This handsome little species was taken somewhat commonly in 
sweeping vegetation along roadside near Oayey Jan. 28, at an elevation 
of 2,000 to 2,100 feet and near Yabucoa Jan. 29, also at Rio Pie- 
dras Feb. 8 and 14 and at Cialcs Feb. 9. 

Wolcott took it; from carpet grass Axonopus compressus at dales 
and on sugar cam* at San Sebastian. I took it at Ermita in Cuba 
Feb. 1925 and the species probably occurs in Santo Domingo and 
Haiti. 

Agallia pulchra DeLong & Wolcott. 

One specimen of this handsome ‘species from roadside vegetation 
near Ca.vey. Jan. 28 and others March 16, 2,100 feet elevation, one 
on vegetation on cliff, Dares, Feb. 12, altitude 1,200 to 1,300 feet. 
The experiment station collection contains four specimens, two male 
and two female, not seen by DeLong. One only with bright orange 
on pronotum, others with the yellowish disk and black central line 
in front and two black dashes behind the eye. One male, with the 
dark patch on disk. Male plates'slender, tapered; female segment 
truncate, incised at middle. Black on olaval veins broken; tips of 
clavus yellow. 

Agallia sticticollis Stab {A carrotorora Do Long & Wolcott.) 

Taken at San Juan on Sweet Potato Feb. 8. Recorded as 
from carrots by Wolcott (1923). The DeLong type and the 
specimens 1 collected appear to be identical with specimens from 
Brazil which I have identified as A. sticticollis Stal. This gives it 
a wide range and furnishes an instance of the occurrence of a South 
American species in Porto Rico. 

Agallia albjdula Filler {A. tend la Ball.?) 

Common on Amaranth sp. near Salinas in cane field. An abun¬ 
dant species throughout the island and in the Lesser Antilles, Cuba 
and doubtless in San Domingo and Haiti. Many localities. Gua- 
jama Jan. 14, Cayey Jan. 24, Yabucoa Jan. 29, Sabana Abaca Feb. 5, 
(Hyptis association) Arecibo Feb. 13. 
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CICADELLJDiE 

Cicadella similis Walker. 

This species is very widely distributed throughout the West Indies 
and parts of South America, Central and subtropical North America 
and seems to be everywhere present in Porto Rico, occurring on a 
great variety of plants especially the ‘ ‘malojillo” grass (Panicum 
barbmode). It occurs occasionally on sugar cane and Wolcott re¬ 
cords nymphs and eggs as well as adultfc but in my own collecting I 
have taken only adults and it seems probable that occurrences of 
eggs and nymphs are exceptional and that the migrations to cane 
result from the clearing out or ripening of the grafcs plants which 
have served as their hosts. It is seldom abundant on Guinea grass 
as compared with the “malojillo” but on some of the pasture gras¬ 
ses it must really be destructive and to be counted of economic im¬ 
portance. Wolcott’s (13) records for grape fruit, coffee and some 
other plants, not of the grass family are probably based on captures 
of adults occurring only temporarily or accidentally on these plants 
although in my own collecting they have been taken in many un¬ 
expected places. Nymphs are taken in January and there is probably 
more or lefcs of overlapping of life history throughout the year and 
considerable migration of adults determined by the succulence of 
available food plants. I have found it under very similar conditions 
in Mexico, Cuba, and the Canal Zone and other places. 

The species has received considerable attention from entomolo¬ 
gists. Smyth having used it in experiments with transmission of 
mosaic and Wolcott treating its life history and economic status, 
further the records of its occurrence in different countries extend 
back for many years at lcafct to the middle of the last century. 

Cicadella coffeaphila Dozier. 

Dr. Dozier describes this species as occurring on coffee and re¬ 
marks that it was abundant at many points. No trace of the species 
was found on any of the coffee trees I examined and considering" 
the almost complete defoliation of trees in all the plantations I 
visited I should think there would have been little chance for survival 
of these insects. 

This and C. eoffeacola were included under C. occatoria in Wol¬ 
cott's paper but Dozier (4) points out the differences, 

Cicadella eoffeacola Dozier. 

This species like the preceding was described as occurring on cof¬ 
fee and Dozier mentions its abundance in many coffee-growing local- 
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ities. No specimens were found in any of the plantations visited 
although I made a Special effort to collect from coffee trees. 

Gicaddla sirena Stal. 

Wolcott lists this species as occurring on a large variety of plants 
including grasses, garden vegetables, grape fruit, weeds and sugar 
cane. I took it at nearly all points where collecting waS done and 
upon a considerable variety of host plants at different elevations. 
At Aguirre it occurred in; all stages on Sesuvium in the salt flats so 
that there can be no question that this plant serves at times as a 
perfeet host plant for the species. It was also taken near Ponce 
from Barita which may also serve as a host plant although it was 
found on this plant on but one occasion. Other localities are Sabana 
Abaca Feb. 5, Arecibo Feb. 13, Salinas Jan. 21. When occurring on 
garden crops and other cultivated plants of economic value it must 
be counted injurious. 

Kolia fasciata Walker. 

This is another neotropical species of very wide distribution in 
tropical and subtropical America. It is a common species in Porto 
Rico and has been taken at most of the localities where I have col¬ 
lected. Guayama, Aguirre, Salinas, Gufinica, Yabucoa, Rio Piedras, 
Lares, Ciales, Arecibo, Vega Alta and other points throughout the 
time of my visit. It occurs on a number of different species of grass 
and may be swept from mixed vegetation of great variety although 
probably its natural food plants are in the grass family. It is often 
in such abundance that it must be counted of economic importance. 
Wolcott (13) records it for the “St. Augustine, Bermuda and Carpet 
grass, on sugar cane and malojillo. ” I have taken it commonly in 
sweeping mixed grasses and weeds especially on hillsides. 

Draeculacephala sagittifera TJhler. 

This species may be expected to occur at every point where Ber¬ 
muda grass is present as this seems to be its favorite host. Adults 
are abundant and active throughout the winter. While the grass 
does not appear to show great evidence of the work of the insect 
there can be no doubt that where these insects occur by the millions, 
as is often the case, there must be a heavy drain on the plants and 
a corresponding loss in forage value to the live stock pastured on 
the infested fields. Wolcott gives a record for sugar cane hut this 
can hardly be counted a normal host. 

Xerophloca viridis Fabricius. 

This species oceans from Southern South America to Northern 
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United States and often in great abundance. Only scattering speci¬ 
mens hare been taken this season and I think it must have been 
reduced in numbers by the storm. Records for Guayama Jan. 12, 
Aguirre Jan. 17, Guanica on grass Jan. 18, on Barita near Ponce 
March 2. Wolcott records it as common on carrots but it is gen¬ 
erally found on grasses and probably breeds mainly, if not entirely, 
on species of the grass family. 

Xeatooephalus pulicarius Van Duzee. 

This widely distributed species, included in Wolcotts catalogue, 
was taken in small numbers at Aguirre, Feb. 12, Sabana Abaca, 
Feb. 5, Guayama, Feb. 7, Rio Piedras, Feb. 8, Lares, Feb. 12, Ca- 
yey Road, 2,000 ft. elevation, Mar. 16. 

Xestocephalus maculatus a. sp. 

Head small; vertex broad half longer at middle than next the 
eye, front convex, polished. Pronotum longer than vertex widening 
posteriorly. Elytra narrowing to apex. Female last, ventral seg¬ 
ment slightly notched; pygofer with dense setae. Male valv-e hid¬ 
den; plates elongate, triangular, densely setose. 

Dark brown yrith numerous black or fuscous maculations. Costa 
of elytra beyond basal third with alternating squarish tesselations, 
black and whitish or subhyaline and about ten conspicuous white lots 
on each elytron and two small elongate spots on apical ends of claval 
veins; veins of apical half blackish. 

Length 3.25 mm. 

Described from a. series of specimens (type female, allotype male, 
and paratypes) collected on the Cayey Road, Jan. 28 and Mar. 16. 
at about 2,000 ft. elevation, most of them from Inga trees, which 
appear to be normal host plants. It is the size and form of X. tes- 
selatus bnt much darker and the picture quite different. 

Spangbergiella vulnerata Uhler. 

This species was taken at several different points but in small 
numbers and usually upon Guinea grass which appears to be a com¬ 
mon food plant. Specimens were secured at Aguirre from Guinea 
grass pasture and there are records for San Juan, Rio Piedras and 
there are specimens from Vieques in the Experiment Station. Wol¬ 
cott’s records include one from “Sugar eane and malojillo grass”. 

Scaphoideus f&sciatus Osborn. 

Specimens of this species were taken at a number of different 
points, always in grass land and in connection with Guinea grass 
but not restricted to this one species. Guayama, Jan. .12, Aguirre, 
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Jan. 17, Feb. 2, and Anasco, March 1, Sabana Abaca and beach 
near San Juan, Feb. 5. 

This species, while fairly common ifc not sufficiently abundant to 
be counted of economic importance judged by collection made dur¬ 
ing the winter. The numbers may have been reduced as the result 
of the storms or of dry weather. 

Scaphoideus bimarginatus DeLong. 

This was described by DeLong (1923) from one female collected 
at light at Pt. Cangrejos, Feb. 27, 1920, by Wolcott, but no other 
Porto Rican specimen* have been noted. I collected it from Cuban 
pines at Herradura, Cuba in March, 1925, and also at Ermita without 
host record. If the species is restricted to West Indian pine it may 
be looked for at intervening points from Porto Rico to Cuba. 

Platymetopius lorieatus Van Duzee. 

Two specimens of this Species were secured at Aguirre, Feb. 18, 
in sweeping mixed vegetation on waste land at sea level. The Species 
is common over the southern United States and in Central America. 
The Porto Rican specimens agree perfectly with those from Guate¬ 
mala in my collection. This is probably the species given as “ Plas¬ 
ty melopius sp” “on string beans” in Wolcott’s list. 

Deltocephalus trilobatus DeLong. 

A number of specimens of thite well marked species were swept 
from a native grass on the rocky mountain side in Salinas valley at 
some 1,500 to 1,800 ft. elevation. The grass was scant but pastured 
and in places clofce cropped and the leaf hoppers evidently rare as 
they were secured only by persistant sweeping and then in but small 
numbers. The markings agree with DeLong’s description but the 
friangular spots at anterior angle of vertex are brown rather than 
orange. There are conspicuous fuscous blotches in a discal cell and 
in first and second apical areoles. 

The species has been taken also at lower elevations, but in very 
small numbers and can have little economic importance. Arecibo, 
Beach at Sabana Abaca, and Aguirre. 

Deltocephalus sonorus Ball. 

Taken at Central Aguirre an grass. This species has been re¬ 
corded for a wide range of territory having been described from 
specimens taken in South Western United States and common in 
the Gulf states and Cuba. Wolcott records it “On malojillo grass 
at Pt. Cangrejos”. I have found it only in small numbers and it 
can have littla economic importance here unless there are times when 
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it becomes much more abundant. It probably occurs on several dif¬ 
ferent kinds of grass. 

Deltocephalns maculellus Osborn. 

Specimens of this species which was described originally from the 
eastern part of Cuba were taken at Guayama, Jan. 12, Coamo, Jan. 
13, and Fortuna, March 15. They agree perfectly with the type 
specimens and it is probable the species will be found in Santo Do¬ 
mingo and Haiti. The species of grass is not known. 

Deltocephalns albovenosus Osborn. 

This species was described from Cuba and specimens were taken 
in Porto Rico at San Juan, Feb. 10, Luquillo, Feb. 11 and Afiasoo, 
March 1. All theRe localities are at or near sea level and specimens 
were from beach grass or similar association. 

Deltocephalns nigripennis "DeLong. 

DeLong described this species from “one male swept from grass 
at Boquerdn”. T have not taken any specimens that answer his 
description or agree with his type but the species is evidently quite 
closely related to one I described as 7). flaveolus from Cuba, differing 
in the picture of elytra. 

Deltocephalns flavicosta Stal. 

This species is very widely distributed in Tropical America and 
north to the Great Lakes in the United States. It has been taken 
in Porto Rico at practically all points where I collected and from 
sweepings on grasses of different kinds. While not particularly 
abundant during the Season it evidently succeeded in establishing 
itself generally after the storms and may be expected to increase in 
favorable locations. It. is one of the common species in pasture lands, 
occurs upon Guinea grass and is one of the species that seems well 
established on this pasture grass and it was taken at Mayagiiez on 
Guatemala grass. Tt. shows considerable variation in the intensity of 
coloration and the typical dark form merges into lighter varieties. 
It may be counted distinctly an economic species but if not more 
abundant than during the past winter eannot be counted a serious 
pest. 

Eusoelis obscurinervis Stal (=exitiosa Uhl.) 

This common and very abundant species throughout the tropics 
has an extension in the United States to its northern bordev and is 
common on a great number of grasses, but in the tropical regions 
or within the range of distribution of Bermuda grass seems to he 
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particularly plentiful on thin species. In Porto Rico it was taken 
everywhere that suitable grasses were available and in some local¬ 
ities, in considerable numbers. Nymphs were found during most of 
the season and at practically all localities. It is of distinct economic 
importance on forage grasses except, perhaps for Guinea grass where 
I did not find it present in any numbers. 

Euscelis striola Fall. 

Recorded by Wolcott but not taken in any of my collections. 

Acinopterus angulatus Lawson. 

Specimens collected in Porto Rico agree closely with paratype 
material in my collection ulsed by Dr. Lawson. The West Indian 
specimens generally according to Dr. Lawson will fall under this 
name. 

Guayama, Jan. 12, Aguirre, Jan. 18, Sabana Abaca, Feb. 5, Sa¬ 
linas, Mar. 12. 

Thamnotettix colonus Uhler. 

This is an abundant species throughout the West Indies and the 
coastal stated of the United States, and also in Central and South 
America. Its range may he considered as covering the entire neo¬ 
tropic region and the sub-tropical part of the United States. It oc¬ 
curs on Bermuda and St. Augustine grass and apparently its range 
coincides pretty closely with the distribution of these grasses although 
it does not seem to be particularly confined to them as food plants. 
It was taken in Porto Rico in all localities where these grasses occur. 
Guayama, Jan. 12, on the Oayey Road at elevations of about 2,000 ft. 
on Jan. 28, at Yabueoa, Jan. 29, Patillas, Jan. 25, San Juan, Feb. 5, 
Rio Piedrafc, Feb. 8 and 14, Vega Alta, Feb. fi, Catano, Feb. 7, Ciales, 
Feb. 9, Lares, Feb. 12, Arecibo, Feb. 13, and Aguirre, Jan. and Feb. 
The species would be of considerable economic importance if the 
host plants were used extensively for forage. It did not appear in 
the Guinea grass pastures and consequently does not seem to be of 
consequence in the principal pasture areas of the island. 

Thamnotettix cubana Osborn. 

This species was described from Cuba and has been taken most 
commonly on Guinea grass but sometimes in mixed areas of grass 
land. Records for Porto Rico including Guayama, Jan. 12, Aguirre, 
Jan. So far as present season observations go, the species does not 
appear to be abundant enough to have special economic importance. 
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Thamnotettix nigrifrons Forbes.* 

This species is very common throughout the West Indies and 
United States and has been recognized as an important economic 
species affecting grasses and also at times attacking small grain crops. 
The Porto Rican specimens are quite pale, the face with rather faint 
black bars but the venation and other structural characters agree 
closely with typical forms for the United States. Specimens were 
taken at a number of localities, especially at Santa Rita, Luquillo 
and Loiza (Old). 

Thamnotettix comatus Ball. 

The record in Wolcott’s catalogue for specimens occurring on 
carrots appears to be based on specimens which agree with T. cub an us. 
Specimens collected at Rio Piedras agree very well with what l have 
as T. comatm from Central and South America, including specimens 
from the type material from Orizabo, Mexico, used by Dr. Ball, and 
on these 1 have based the record of the species for Porto Rico, 

Thamnotettix rubicundula Yan Duzee. 

Head subangulate, wider than pronotum: vertex longer at middle 
than at eye. Pronotum longer than vertex. Elytra with conspicuous 
venation. Female last ventral segment about twice as long as pre¬ 
ceding, slightly concave, deeply and rather broadly incised at mid¬ 
dle half way to base, incision bordered with dusky or black, with 
crescentric sub margin at inner end—pygofer borders in some cases 
darkened. Male valve broad, as long as preceding segment broadly 
loumlcd behind, plates short, almost truncate, hind margin with short 
spines or hairs about equalling pygofer in length; styles exposed 
and black tipped. 

Color uniformly rosy, fading to yellowish both above and below; 
tlie elytra snbhyaline but suffused with rose color. The veins con¬ 
spicuously red and, especially in males, a slight tendency to smoky 
on the apical part; legs a little paler and the tibia! spines more or 
less blackish. 

Length female 3.5 male 3.25 mm. 

Described from a large series of both sexes. Collected on Sesuvium 
port ulacastr uni at Aguirre, Feb. 20 and at Ooqui, Feb. 22 and En¬ 
senada, March 31. This is evidently the restricted host plant as the 
specie's has not been taken from any other plant and nymphs of all 
stages or sizes have been taken with the adult. 

The nyjnphs of different instars are like the adults and the color 
agrees with the abundant reddish patches of the host plant which 
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occur in extensive mat’s often with no other form of plant on the 
salt flat adjacent to the sea shore. 

VanDuzee described his T. rubicundnla from a single female col¬ 
lected in Jamaica with no indication of food plant and I know of 
no further record of the species. 1 had considered the species nude- 
scribed and prepared the above diagnosis but careful comparison with 
the Van Dnzee description convinces me that they must be identical. 
As my description covers both sexes and the nymphs it seems desirable 
1o include it in full. 

Chloretettix viridius Van Duzce. 

1 took one example of this species at Luquillo, Fob. 11 and Wol¬ 
cott: lists it “at light at Pi. OangrejosV This would indicate that 
it is quite rare, at least for the season of collecting, although, in the 
southern United States, it is a very abundant species. 

Chloretettix nigromaculatus Do Long & Wolcott. 

Xo specimens of this species were taken during my stay on the 
island and as the species was described “From a single female at 
light at Rio Piedras” nothing is known as to its food plant. There 
are two females from Gualan, Guatemala in the Ohio State University 
collection which agree with the type specimen from Porto Rico and 
which indicate a considerable range for the species. It may he ex¬ 
pected to show up in Haiti, Cuba and probably other tropical localities. 

Chlorotettix minimus Raker. 

This species lias a wide distribution in the tropical Americas from 
Brazil to Florida, hut was not found in abundance at any point 
during my slay in Porto Rico. ^Ordinarily it may have considerable 
economic importance. Taken at Patillas, Jan. 22, Arecibo, Feb. 13, 
Kspinoza, Feb. f>, Guavama, Jan. 12, Feb. 27, Ahaseo, Mar. 1, For 
tuna, Mar. If), Rio Piedras, Feb. 8, Feb. 14, Aguirre, Jan. 18, Ponce, 
Jan. 21 and Mar. 1f>. 

Chlorotettix tethys Van Dnzee. 

Chlorotettix tethys VanDuzee. Bui. Buffalo Soe. Nat. Sci., Vol. V, p. 71, 
1907. 

Chlorotettix bident atm DeLong, .lour. Dept. Agr. Porto Rico, Vol. VII, 
p. 264, 1923. 

Light green with no dark markings on head, pronotmn or scutel- 
lum but with more or le'ss distinct fuscous or blackish spots on the 
elytra; a faint dash next apex of inner cell of clavus, two distinct, 
roundish spots, one on the base of the outer claval cell and one in 
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base of diseal cell and two oval or quadrate fainter blotches beyond 
the middle with smoky tint in apical areoles. Elytra greenish hyaline 
with faint iridescence. DeLong Says of color “Dull greenish yellow, 
unmarked” and in his type specimen the dusky spots of elytra are 
scarcely visible, possibly due in part to fading. 

Nymphs taken with adults Jan. 23 ’29 at Salinas valley on moun¬ 
tain side, bright green, no marking with short scattered blackish hairs 
on abdomen. 

This was the most common species of the genus during my stay 
in Porto Rico and taken in a variety of habitats, mainly on grasses. 
San Juan. Feb. 30, Aguirre, Jan. 18, Patillas, Jan. 22, Ponce, Jan. 
20. Wolcott records it under C. bidentatus on sugar cane, weeds and 
sweet potatoes. 

Van Du zee ’.s description was based on three females collected in 
Jamaica in 190(>. A careful comparison of my specimens in whieh 
there is considerable variation in extent and intensity of the dark 
dots with Van Duzee’s description and the description and type 
specimens of DeLong’s C. bidentatus convinces me that they are the 
Same. 

Jassus obligatus Uliler. 

Recorded as from leaves of Ficus laevigata at Quebradillas by 
Wolcott. It did not appear in my collecting. 

Cicadula 6—notata Fall. ' 

Taken from grasses at a number of points. A common species, 
often destructive to grasses and Small grain. Its distribution covers 
most of Europe, and North America to the Canal Zone. 

Cicadula 6—notata var.T 

Taken on the Cayey Road at near 2,000 ft. elevation. This is 
larger than typical 6—notata and the black dots on the vertex are 
broader more squarish and the elytra are clouded more or less with 
fuscous, forming a fairly definite yellowish white saddle back of the 
scutellum. 

Cicadula maidis DeLong. 

This is a distinctly marked species, nearly pure white with two 
conspicuous round black spots on the vertex close to the anterior 
border. Specimens were taken in a garden at Cialefe, Feb. 9, where 
a few hills of corn were growing among beans, but not taken where 
eora was absent. At Rio Piedras several small specimens were taken 
on a vacant lot with mixed weeds and grass but no com, and speeh 
mens were also taken one evening at light at Dr. Cook’s residence. 
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Also at Arecibo, Feb. 13, Mayagiiez, Mar. 2, Guayama, Feb. 27. Corn 
is no doubt its ordinary host as nymphs occur with adults on this 
pl$nt. Outside of Porto Rico where it was first discovered it has 
been taken in Cuba. * 

Balclutha hyalina Osborn. 

This species was described by .the author (192(>) from specimens 
collected on a sedge at Jaronu, Cuba, and specimens agreeing with 
the type material were collected in Porto Rico on Cayey Road near 
Oayey at about 2,000 ft. elevation. 

Eugnathodus virescens Osborn. 

Examples of this species originally described from Cuba were 
taken at Rio Piedras, Feb. 14 from grass on Insular Experiment 
Station grounds. 

Eugnathodus pallidus Osborn. 

Taken at Rio Piedras, Feb. 14. Heretofore known from Cuba 
only. 

Eugnathodus abdominalis Van Du zee. 

This very widely distributed species in the United States, Mexico, 
Central America and West Indies was included in Wolcott’s list and 
taken by the writer at Lares, Feb. 12, Arecibo, Feb. 13, Fortuna, 
Mar. 15, Mayagiiez, Mar. 2, Rio Piedras and Cayey Road but in 
smaller numbers, and evidently scarce during the season. 

Eugnathodus minutus n. sp. 

Small, slender, head distinctly wider than pronotum, slightly 
tumid; eyes prominent; vertex a little longer at midle than next 
the eye; pronotum short, longer than vertex; elytra narrow, costa 
only slightly curved. Female last ventral segment truncate, one half 
longer than preceding. Male valve hidden or wanting; plates small, 
triangular, reaching tip of pygofer. 

Color pale ash gray, almost white, face and pronotum faintly 
tinged with yellow or buff; pectus blacknish, legs white; abdomen 
tinged with greenish. 

Length, female 2.75 male 2.50 mm. 

Described from a series of five specimens, female (type) male 
(allotype) and paratypes collected from matted grass at sea level, salt 
fiat association. Aguirre, Feb. 18 and 23, 1929. This is the smallest 
species known to me; smaller than pallidus or abdominalis which it 
resembles in form but there are no traces of the stripes on head and 
pronotum, usually conspicuous on the latter. 
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Eugmthodus guajanae DeLong. 

The arrow leaf hopper, Eugnathodus guajanw, described as occur¬ 
ring in “arrows’* of cane was taken in small numbers from cane 
‘ 4 arrows ’’ on the few occasions when I had opportunity to examine 
them and then only by vigorous) beating, never on cane not in bloom. 
Jt was taken frequently in sweeping grass even when far distant 
from cane and it seems evident that it is a general grass feeder and 
occurs on cane only when it is in bloom. As its presence in the 
arrows can have very little economic importance unless it is shown to 
be a carrier of some plant disease its relation to cane may be consid¬ 
ered negligible. On grass it may be of some consequence although 
in collections that 1 made it has never appeared in great- abundance 
but most commonly on native grass which has possible forage value 
on the hillsides. 

Like many other species its importance depends on abundance 
on a crop of agricultural value and it may have been much less 
abundant the past winter on account of storm. 

Eugnathodus bisinuatus DeLong. 

Recorded by Wolcott, for several localities and described as from 
Iseed beads of malojillo grass, Panicum barbmode- Also mentioned 
as occurring on sugar cane, sweet potato, carrots, sedge and bermuda 
grass. 1 collected it at Vega Alta Feb. 6 and Rio Piedras Feb. 8, etc. 

Eugnathodus rosaceus n. sp* 

Mead slightly wider than pronotum; vertex short, rounded 
anteriorly, faintly angulate, two thirds as long as the pronotum; 
female last ventral 'segment as long as preceding and broadly rounded 
on posterior border. It is quite distinctly polished as are other 
segments of the abdomen in most specimens. 

The color is a bright pink or reddish rose color, specimens vary¬ 
ing from bright pink to reddish or rose red, the whole body above 
and beneath as well as elytra being suffused with the color in vary¬ 
ing intensify. 

Length 3.5 mm. 

Described from a series of twenty female’s collected from seed 
heads of a sedge Fimbrixtylis spadicea at Aguirre Feb. 18 and 23. 

Protalebra cordiae n. sp. 

Head scarcely as wide as base of pronotum; vertex subangular, 
rounded to front; elytra] appendix narrow. Female lafet ventral 
segment elongate, twice as long as preceding segment and narrowed, 
produced on hind border with a median black tip. Pygofer with 
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pale bristles; ovipositor yellowish. Male plates narrow, elongate, 
tapering to acute tips extended to tip of pygofer. Under and seen 
through the subhyaline plates near the base two pointfe are visible, 
probably tips of male claspers. 

Color white, the head with disk of vertex, a band between eyes 
raid lower part of face yellow; propleura and base of elytra orange, 
tip of scutellum black. Elytra tinged with greenish, crossed by an 
oblique black line at middle of rlavus, bordered behind with white; 
four black longitudinal lines or dashes, one, short, on davus, two 
sinuate or arcuate on disk of corium and one strongly arcuate near 
cost a reaching to cross veins where they merge with a black line 
before the orossvcins; cross veins white, bordered behind with black 
which extends along costa to apical cell; the membrane clouded with 
Smoky on the disk; tibial spines and tarsal claws black. 

Length 2.5 to 3 mm. 

Taken in numbers from Cordia sp. at Aguirre, males, females and 
nymphs occurring on the under side of leaves Jan. 17 and Feb. 18. 
Also at Coamo. Jail. 13, 1929. 

The nymphs associated with the adults and quite certainly of this 
Species, though not bred, are white, faintly tinged with yellow and 
in fresh specimens the eyes are greenish white as in the adults. The 
head, thorax, wing pads and abdomen are set with scattered, stiff, 
black hairs. 

The species is somewhat similar to P. mrviHnea but the picture 
is different. It has been taken only on the Cordia which may be 
considered a normal if not an exclusive host. 

Protalebra lenticula n. sp. 

Head as wide as pronotum, vertex produced, subangulate, rounded 
at tip, as long as pronotum; pronotum narrowed anteriorly, strongly 
curved, hind border scarcely concave; scutellum small, tip acute; 
elytra with costa distinctly convex, appendix narrow. Female last 
ventral segment elongate, angular; male, valve minute or hidden, 
plates elongate triangular, with acute tip, borders with white cilia. 

Ivory or milky white, the anterior part of pronotum banded or 
suffused with pale orange, scutellum with black dots in the angles, 
the apical one larger; elytra milky hyaline, a distinct curved narrow 
blackish band jutet back of the scutellum, preceded by an orange 
brownish area, central part forming a broad white saddle or band 
with two faint longitudinal golden yellow stripes reaching to a broad 
blackish band with angular anterior projections on cross nerveures. 
and faint smoky patches on the membrane. 

Length 2.5 mm. 
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Described from a series of fifteen specimens, ten females, five 
males, female (type) and male (allotype) and thirteen paratypes in 
authors collection collected at Coamo, P. R., Jan. 13, 1929. 

Protalebra similis Baker. 

A specimen collected at Espinoza in low ground mixture of weeds 
adjacent to tomatoes. A previous record by the writer in Annals 
Carnegie Museum (1928 p. 264) is based on a Specimen from Vega 
Baja which is, rather curiously, not distant from the point where 
I took the specimen here recorded. I have also a specimen from 
Mayaguez collected by Mr. W. V. Tower. 

Protalebra ziczac n. sp. 

Head produced, vertex angular, as long as pronotum, a trifle longer 
than width between the eyes; elytra long, appendix narrow at base, 
widening to apex. Female last ventral Segment long, twice as long 
as preceding, hind border nearly truncate. 

Pale yellow, vertex and pronotum tinged with orange, base of 
vertex and three diffuse spots on disk, base of pronotum except 
.for a narrow black line, inner border of olavus and zigzag lines on 
the elytra whitish, horded with black; base and apex of clavus and 
diseal area on corium greenish orange; cross veins in part yellow; 
apical veins white bordered with blackish; beneath pale yellow or 
whitish, base of apical tarsal joint dusky. 

Length 2.75 mm. 

Described from one femalv (type) swept from mixed grass and 
weeds near Mayaguez in the A fiasco valley Mar. 1, 1929. 

This has the general appearance of similis but the white mark¬ 
ings on the elytra have a distinctly different angular picture. 

Protalebra tabebuiae Dozier. 

Protalebra tabebuiae Dozier. Jour. Dept. Agr. Porto Rico, Vol. X, p. 260. 

1927 (Sept.). 

Protalebra bicincta Oaborn. Annals Carnegie Museum, Vol. XVIII, p. 259. 

1928 (May). 

1 took this species in considerable numbers from “robles” on the 
►Station grounds at Rio Piedras. One small tree was so much in¬ 
fested as to have the leaves whitened. Apparently restricted to this 
tree as a host plant as no other occurrences have been noted. I 
described the species from specimens sent me by Dr. Dozier but pub¬ 
lication was delayed and his description, appearing a few months 
before mine wa's printed had failed to come to my notice. In my 
note with the description the word “robles” has been translated for 
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xie as “oaks” but the name robJe is applied in Porto Rico to trees of 
the general Tabebuice and Bourreira according to Cook and Gleason, 

Protalebra bifasciata Gillete. 

Dozier (4) records a specimen taken by beating a thorny legu¬ 
minous bush at Juana Diaz Feb. 11, 1925. 

Protalebra anreovittata DeLong. 

Atebra anreovittata DeLong. Jour. Dep. Agric. Perto Rico, 7&T. VII, p. 
267. 1923. 

Protalebra pallida Osborn. Annals Carnegie Museum, Vol. XVIII, p. 260. 
1928. 

Specimen^ were taken at Yabucoa Jan. 19 and on the Cayey 
Road near Cayey at about 2,000 ft. elevation on Jan. 28. 

The specimens T described as pallida from San Sebasti&n have 
the yellowish stripes very faint but I believe they should be placed 
with the other under one specific name, though additional material 
may warrant a varietal name. 

Empoasca sex-maculata DeLong. 

Described from specimens taken from “emajagua” Partium 
filiaceum at Pt. Cangrejos. No Specimens were encountered in my 
collecting. 

Empoasca fabae Harr. (E. mail auct.) 

Abundant and destructive throughout Tropical America and in 
United States north to .Canada. Affects beans, potatoes, etc. 

Taken at many points. On morning glory, beans etc. 

Empoasca flavescens Fabricius. 

This is entered in Wolcott’s list on authority of Dr. DeLong and 
it is difficult to separate records which may refer to this species 
from those referring to E . fabm. The two species have been confused 
m literature and until more definitely separated it will be difficult 
to place the various records. 

Empoasca minuenda Ball. 

This was described as occurring on avocado leaves in Florida and 
Dozier records it from the same host in Porto Rico. 

Jornma pisca McAtee. 

Recorded by Dr. Dozier as collected at Aguirre. 

Jornma brevidens DeLong. 

. A specimen referred to this species was taken near Loiza (old) 
sweeping a rank weed at margin of river, close to wild cane. 
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Described as Empoasca brevidens but DeLong (3) remarks that 
the venation differs from that of typical Empoascar—md it evidently 
belongs to the group later characterized as Joruma by McAtee (6). 

Dikraneura marginella Baker. 

In mixed grasses at Experiment Station. One specimen. This 
species was not recorded by Wolcott but is common to West Indies 
and Central America to the Canal Zone. 

Dikraneura (Hyloidea) depressa McAtee. 

McAtee described this species from specimens taken by G. N. Wol¬ 
cott at Vega Alta and Dozier (4) repeats his description and adds 
other records. It did not appear in any of my collections and may 
be rare. 

Typhlocybella minima Baker. 

Common to sub-tropicfc or neotropic America. Occurs probably on 
a variety of grasses of which Guinea grass ife definitely one. Taken 
in Porto Rico at Yabueoa Jan. 29, Rio Piedras, Feb. 8, Arecibo, 
Feb. 13 on grasses, at Aguirre on Guinea grass, Feb. 20 & 29. The 
species may have economic importance as it occurs quite commonly 
on pasture grasses. 

ftjlgorim; 

Bothriocera venosa Fowler. 

Taken at a great many localities and in a variety of habitats 
from Mangrove association in salt fiats to mountain roadsides. 

Oliarus franciscanus Stal. 0 =Oliurus cinereus Wolcott) 

One of the most generally distributed species of Fulgorid and 
occurring in great variety of habitats. Adults occur on a great 
variety of hosts and Mr. Sein * has found that the nymphs occur 
on the roots of sit gar cane and malojillo which has a very interest¬ 
ing possibility in the transmission of mosaic or other diseases. 

The species is known throughout the tropics and over a large 
part of the United States and has received several latin^names due 
to this wide distribution. 

Cubana tortriciformis Muir, 

Described by Dr. Muir from one female from Mameyes 3,000 ft, 
elevation, i have not recognized it in any of my collections. 

Oedusa inflata Ball ? 

Specimens collected at Anafcco March 1st are referred with some 
doubt to Dr. Ball’s species described from Haiti. 

* Annual Report, Insular Experiment Station ol Porto Rico for 1037-28 (1020) p. 00, 
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Oedusa edentula Van Duzee. 

A number of specimens collected at Anasco March 1st agree very 
well with specimens in my collection. The species has been known 
heretofore from New Jersey to North Carolina and if our identifica¬ 
tion is correct it means a much wider distribution for the species. 

Cedusa wolcotti Muir. 

Dr. Muir described this species from material collected at Yauco, 
August 24, 1923 and said to be feeding on Palm. Tn my own ex¬ 
perience I found the palms very free from any of these insect's, but 
they may have a seasonal occurrence. None of my specimens seem 
to agree with the description of this species. 

Dysimia maculata Muir. 

Reported in the description as feeding on two Species of lnga % L 
vera and 7. laurina in August. 

Parahydriena hyalina Muir. 

Dr. Muir in his description states that the specimen of female 
from which his description was drawn was from Lares June 14, 1921. 

Tangia angustata ITIiler. 

Recorded by Wolcott from several food plant's. Not recognized 
in my collections unless specimens from Gnilandina crista . near San 
Juan, may possibly be referred here. 

Neurotmeta sponsa Guerin. 

One specimen which seems to agree well with the descriptions of 
various authors for sponsa was collected from a small tree on the 
Cayey Road near Cayey at an elevation of about 2,000 ft. It is pale 
yellowish green, the elytra hyaline tinged with yellowish. 

Monopsis viridis Walker. 

Specimens, agreeing with Walkers description, were collected 
from Mangrove, Conocarpus erect a at Aguirre. Feb. 18 and from 
various woody plants at Salinas, Mar. 12. I do not find later records 
for this species and it may have been referred to Some earlier de¬ 
scribed from but the description as given by Walker (1851) fits my 
specimens very exactly. 

Catonia intricata IJhler. 

TJhler’s description was from one specimen from St. Vincent and 
while apparently a little larger I think the characters given warrant 
placing the Porto Rican Specimens here, at least tentatively. One 
specimen from Yabucoa Jan. 29 and one from Lares Feb. 12. 
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Pintala (Cotyleceps) deoorata TJhler. 

A single specimen referred to this species was taken at Lares 
Feb. 12. Uhler's specimen was from St. Vincent and be established 
the genus Cotyleceps to include it but Muir places the genus as a 
•synonym of Pintala Stal. 

Thionea sp. 

Wolcott includes a record under this heading as “det Muir” but 
I did not secure any specimens of the genus. 

Colpoptera brunneus Muir. 

Dr. Muir lists Utuado, Toa Alta, “Cicales” (sic) CialeS ( 1) as 
localities from which type material was used. This is probably one 
of the forms included under Cyarda in Wolcotts “ Insectae” as he 
mentions “dale's” as one of the localities under that name. 

Colpoptera maculifrons Muir. 

Muir's description is based on one male collected at Rio Piedras 
by R. T. Cotton, Jan. 10, 1917. 

Specimens referred to this species were taken at many points 
but occurred in large numbers, both as adult and probably nymphs, 
on “fiddle wood” ( Pedula ) ? at Salinas, March 1. It was taken on 
sea grape as adult at Catafio and Salinas and in sweeping from 
Lantana at Yauco, and on Barita at Tallaboa, March 11. What 
appear to be nymphs were swept from shrubs and bunches of grass 
at Salinas in Feb. 

Acanalonia brevifrons Muir. 

The description by Dr. Muir is from one male from Pt. Cangre- 
joS collected by Wolcott June 24, 1920. I have seen the type in the 
U. S. National Museum and it does not agree at all with specimens 
I collected at various points and described below. 

“Acanalonia sp.” 

Wolcott lists an “Acanalonia sp. nov.” “det Muir” near depressa 
Melichar” as “on shrub in woods at Seboruco, Laguna de San Jos6” 
which would seem to be different from the one above; possibly the 
same as I describe below. 

Acanalonia coniceps n sp. 

Head narrower than pronotum, acutely conic; vertex flattened 
margins converging to acute tip; front as wide as long, somewhat 
tumid, widening below, margins elevated; elytra broad, costa 
strongly convex; neuration conspicuous, reticulate, concolorous ex* 
cept costa and mid-vein which are narrowly pale yellow. Color 
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bright green; a pale green or yellowish green median stripe from 
vertex to scutellum. Face and below paler, tibia pale brown. 

Length to tip of elytra 9 mm. 

Described from a series of six specimens collected at Salinas, 
Jan. 21 and March 12 on bushes and rank grass. 

Ormenis infuscata Stal. 

Recorded by Wolcott as occurring on sugar eane, grape fruit and 
coffee, but 1 did not find it in any numbers. 

Ormenis marginata Brunnich. 

Taken in large numbers on a variety of plants, especially on 
I.antana and ('ordia at Yauco and Ensenada, Aguirre and other 
points throughout the island. 

Ormenis pygmaea Fabricius. 

Very abundant on a variety of plants and taken in nearly even- 
locality where collections were made, So that it must be ansidered 
very- general feeder. Wolcott’s extended list of host plants is re¬ 
presentative of its very general food habits. 

Ormenis quadripunctata Fabricius. 

This is another very common and abundant species occurring on 
many different plants and in Wolcott’s report credited with occur¬ 
ring in all stages on sugar cane as well as Cordia, Lantma and other 
host plants. I found it particularly abundant on “fiddle wood” 
(Pedulaf) trees near Salinas. 

Ormenis pseudomarginata Muir. 

Th'is species was described by Muir (1924) from one male from 
Porto Rico (R. T. Cotton, January, 1917) and one male from Lares, * 
Porte Rieo (J. More, Dec. 1920). I have not seen specimens that 
could be placed here and no indication is given as to habitat. 

Fl&toides sp. s. 

Wolcott records two species in this genus without specific name 
and Muir describes F. brunneux from Santo Domingo. I took large 
numbers at Salinas on Fiddlewood and other tree trunks and no 
sea grape but they do not agree with Muir’s description or other 
species 1 have been able to compare them with. Several species 
which might include my specimens have been described and I believe 
it best not to give a new description here. 
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Copicerus irroratus. Schwartz. 

This is a very widely distributed species in subtropical America 
occurring in the other West Indian islands and in Mexico and Cen¬ 
tral America, south to Guatemala, Nicaragua and Panama; but only 
one specimen was taken in Porto Rico, at Anaseo, March 1, so I con¬ 
clude it must have been exceedingly rare in the localities in which 
I collected. No previous records for the island appear to have been 
made. 

Stobaera tricarinata Say. 

A specimen agreeing very well with representative specimens 
from the States was taken at Aguirre, Feb. 18. Not recorded by 
Wolcott. 

Megamelanus elongatus Ball. 

Specimens taken on beach grass near San Juan Feb. 10th are 
slightly smaller than specimens I have from New Orleans, La., but 
agree so closely in other respects that I believe them to be one 
species. They are evidently confined to beach grass as food plant. 

Pissonotus albovenosa Dozier. 

Taken at Itlo Piedras in the Experiment Station garden Feb. 14. 
This is a strikingly marked little species hitherto known from Missis¬ 
sippi. 

Saccharosydne saccharivora Westwood. 

This common and widely distributed species is well known as 
occurring on sugar cane and is at times quite injurious. It was 
taken at a number of localities but at no time during my stay was 
it found in great numbers on cane. It was taken at different times 
on grasses, sometimes at points quite distant from cane fields. 

Peregrinus maidis Ashmcad. 

Taken on com at Ensenada, Tallaboa and Ciales and doubtless oc¬ 
curs generally where corn is grown. The species is known for many 
different countries including Cuba, Southern United States, Hawaii, 
Ceylon and South Africa. It is of special interest in connection 
with possible transmission of mosaic disease, but it does not appear 
to breed on sugar cane. Occurrence of adults on this plant mig ht., 
however, serve as a means of transmission for plant diseases ocur- 
ring on grasses or com. 

Neomalaxa flava Muir. 

Recorded by Wolcott as occurring on cohitre grass Commelina 
elcgcms at different points. 
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Nilaparvata wolcotti Muir. 

Wolcott records this as occurring on malojillo grass at Pt. Can- 
grejos. 

Bogota cubanus Crawford. 

This species is reported by Wolcott as occurring on rice, carrots 
and sugar cane. I took it at Rio Piedras Feb. 14, Cayey Rd. Jan. 28. 

Sogata approximata Crawford. 

Reported as occurring on malojillo grass at Pt. Cangrejos and on 
grasses in cane fields by Wolcott. 

Delphacodes havanensis Crawford. 

Reported by Wolcott as occurring on malojillo grass at Pt. Can¬ 
grejos. 

Delphacodes humilis Van Duzee. 

This abundant species on grasses was recorded for malojillo grass 
at Pt. Cangrejos and on Guinea grass by Wolcott. Specimens re¬ 
ferred here were collected at numerous points. 

Delphacodes propinqua Fieber. 

Another common species for the West Indies and adjacent main¬ 
land. Recorded, for malojillo grass by Wolcott. Our records are for 
Rio Piedras, Aguirre, Mayagiiez, and Fortuna. 

Delphacodes teapae Fowler. 

This is one of the most abundant species of Delphacid on the 
island and was taken at practically every locality where I collected. 
Wolcott says “at light, on sugar cane, on malojillo and carpet grass, 
carrots” etc. I took it most abundantly on grasses and frequently 
adjacent to sugar-cane fields. 

Delphacodes albolineosa Fowler. 

Specimens referred here were taken at Rio Piedras, Feb. 14. 

Delphacodes andromeda Van Duzee. 

Taken at Patillas Jan. 22 and Lares Feb. 12th. 

Delphacodes erectus (var. nigripennis) Crawford. 

Salinas March 12 and Cayey Road at about 2,000 ft. elevation 
March 16. 

Delphacodes puella Van Duzee. 

Taken only rarely and in small numbers. Aguirre Jan. 18, 
Afiasco March 1. 
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Delphacodes lutulenta Van Duzee. 

Specimens agreeing closely with specimen taken in the States 
were taken at Rio Piedras, Mayagiiez, Cayey road and Aguirre. 

Department of Zoology and Entomology, Ohio State University, 
Columbus, Ohio. 
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THE MIDDLE AMERICAN SPECIES OF THE 
GENUS INGA 

By Henry Pimm 

INTRODUCTION 

Tn 191(5, the writer published a 4 * Preliminary' Revision of the 
genus Inga 1 , based mainly on the American collections *at Harvard, 
New York, Chicago and the Donnell Smith Herbarium at Baltimore. 
In that paper, about forty new species or aberrant forms were de¬ 
scribed, bringing the number of known types up to 212. Since then, 
a relatively large number of new species have been described, so 
that the total may now reach about 250. This is not the place to 
discuss the recent creation^, which, like several of my own, may 
prove later to lack a good foundation. This may happen especially 
when they belong to that wonderfully polymorphic group of the 
Euingcc-Snlcaice, which are evidently still in full evolution and show 
the most unexpected variations in their characters. With regard to 
the Central-Ameriean new species, I will add that I have accepted 
them indiscriminately all but one, which was rejected for reasons 
which will appear at the corresponding place. 

With reference to the nomenclature, it should be explained that, 
for brevity’s sake, I have given only the name with priority’s rights 
and made away altogether with the often cumbrous synonymy, 
which can easily be found elsewhere when really needed. 

During the last three or four decades, a large number of Inga 
speciels have gradually acquired great importance as shade trees in 
coffee culture. In Costa Rica in particular, and in Central America 
generally, greater attention has been paid to the important question 
of sheltering the plantations against intense insolation as well as 
against the violence of the wind. A first, the natural shade of the 

’Coatr. U. 8. Kit. Herb. 18: 187-824. 1918. 

Note: This paper was written for the Journal at the request of Hon. Oarlos 
B. Charddn, Commissioner of Agriculture and Labor, Insular Government of Porto 
Bieo.— Editor . 
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forest was considered as the ideal condition, until its many disad¬ 
vantages became evident. Then shade was provided for by planting 
any kind of trees at the time when the coffee seedlings were put 
into the ground. At this stage of experimentation, it was noticed 
that the coffee shrub would not thrive in the close proximity of 
certain trees, either beeausr of the shade not being adequate or on 
account of other contrary influenced, while on the other hand, it as¬ 
sumed a prosperous aspect under the protection of other trees, these 
all belonging to the order Ijcgmninosa. The excellence of the 
shade alone could not, however, explain completely this favorable 
action, part of which was with reason attributed to the fact that the 
rootlets of most, if nol nil. Leguminous trees, are loaded with colonies 
of the famous bacterias discovered by TJellriegel and Willfarth, and 
act consequently as true nitrogen reserves, that element being further 
used for the continuous restoration of the soil. This property of 
the leguminous plants had long been known, though but as a part 
of the hereditary routine, to the farmers and even to the primitive 
Indians. Without knowing the reason why, the peasants of Central 
America had been aware for many generations, that any weed of the 
above-named family did benefit, the soil, and among the primitive 
tribes acquainted with cacao, the custom was to have either some 
species of Inga or a tree of rnadre-de-cacao (OliricAdJa) planted near 
every one of the cacao-trees scattered in the forest and under semi- 
cultivation. 

In coffee and cacao culture, the first leguminous trees to enjoy 
the preference of the planters seem to have been species of Erythrina y 
some of which are still used to a large extent, outside of Central 
America especially. Their disadvantages, however, have little by 
little become evident: being almost always of very large dimensions, 
they are apt to exhaust the soil at the expense of the coffee shrub; 
their branches are too high to permit the regulation of the shade: 
many of them bear spines which are dangerous to the feet of the 
laborers; being deciduous they are entirely despoiled of their foli¬ 
age, just at the time when the plantation is most in need of shade, 
and finally, as they grow old, they become more breakable and the 
fall of entire limbs brings havoc upon the coffee-trees. For all these 
and other reasons, the consensus of opinion among thinking planters 
has grown more and more adverse to the use of Erythrinas a& shade 
trees, and their substitution by species of Inga has become more 
general. The trees of this genus are scattered all over Tropical 
America, hut aS it is in Central America and Mexico where the 
question of shade in coffee-culture has received the greater atten- 
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tion, the selection of the better-adapted species is also more ad¬ 
vanced there, and the study of the species growing in that area of 
more importance. The object of this paper is mainly to give every 
coffee or cacao planter a good descriptive knowledge of these use¬ 
ful trees, and in another contribution which is now in prepara¬ 
tion, the whole question of the shade and of the use of wind- 
breakers will be discussed and the adaptability and convenience of 
each one and all the acceptable shade trees according to local con¬ 
ditions presented in the light of our present knowledge of the matter. 




DEFINITION OF THE GENUS 

INGA. Scop., IntrodL 289* 1777. 

Flowers pentamerous, calyx tubulous or campanulate, toothed, 
or short laciniate. Corolla tubulous or funnel-shaped, the petals 
adnate from the base to more than half their length (i. e. corolla 
gamopetalous), Stamens numerous, exserted, adnate on part of 
their length in a stamen tube. Ovary sessile or stipitate, with sev¬ 
eral or many ovules. Legume sessile or short-stipitatc, straight or 
curved, flat, tetragonous or almost terete, usually with thickened 
sutures, indehiscent or hardly dehiscent, the Seeds almost invariably 
surrounded with a white, sweet pulp. Trees or shrubs with pinnate 
leaves, the raehis of these oftentimes winged between and below the 
leaflets, Sometimes wingless, and provided at the insertion of the 
leaflets with sessile or stipitate glands. Inflorescences umbellate, 
capitulate or spicate, single or clustered in the axils of the leaves 
or feubpaniculate at the end of the branehlets. About 250 Neotropical 
species, of which 58 are spread over Middlc-America. 

SUCTIONS AND SERIES OP I NO A IN MIDDLE-AMERICA 

Every section and series of Inga, as revised in the paper cited 
above, is represented in Middle-Amcrica, with the exception of series 
Glabriflores and Lepanthw of section Pseudinga . These subdivisions 
may be distinguished by means of the following key: 

KEY To THE MI DOLE-AM E RICA N SECTIONS OP GENUS INGA 

Legume flat, the margins rounded, more or less thick, the sides 
mostly broad 

Flowers distinctly and often long pedicellate, inserted on a very 
short receptacle and forming an umbellate inflorescence. 

Sect. 1 . Leptinga. 

Flowers sessile or very short-pedicellate 

Calyx and corolla glabrous, the former often diminute 
Inflorescence capitate, the receptacle globose or clavate 

Sect. 2. Dtadema. 

Inflorescence racemose or shortly spicate; calyx very 
short Sect. 3. Bourgonia. 

Calyx well developed, rarely glabrous; corolla very rarely 
glabrous, usually silky pubescent or villotis 

Sect. 4. Pseudinga. 
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Flowers short and slender, the corolla not over 2.5 cm. 
long (Tenuiflorw), FI. pubescent or villous. 

Racliis of the leaves wingless or almost so, or mar- 
ginate below the upper pair of leaflets only; glands 
sessile or rarely obsolete Ser. (a) Gymnopoda 
Radii's of the leaves winged, but the wings rather 
narrow and sometimes obsolete 

Ser. ( b) Pilm'usculw 

Flowers long and slender, the corolla not less than 2.5 
cm. long, or shorter, but then very broad or the leaves 
villous-hairy ( Grandiflorw) 

Bractlets persistent; calyx glabrous, puberulous or 
rarely pilose; flowers 2.5 cm. long or over 

Ser. (c) Calocephalcp 

Bractlets caducous 

Glands long stipitato; leaves and branchlets 
coarsely hairy or setose: corolla 2.5 cm. long 
or over Ser. (d) Vulpime 

Glands sessile or short stipitate; leaves pu¬ 
bescent, villous or hispid 

Corolla 2.5 to 5 cm. long, slender 

Ser. (e) Longifiora 
Corolla 2.5 cm. long or less,, thick 

Ser. (/) Dysanthm 

Legume tetragonous or cylindrical, the margins broad or many-suL 
cate Sect. 5. Euinga 

Legume tetragonoufe; leaves generally large and mfeseent 

Ser. (a) Ted rag oner 

Legume cylindrical, many-sulcate; leaves smaller or the leaflets 
narrower. Ser. (6) Sulcatw 



DESCRIPTION OP SPECIES 
Section 1. LEPTXNGA 

Flowers glabrous or tomentellous, distinctly pedicellate on a shon 
receptacle and forming an umbel-like head. Raehis of the leaves 
wingless or more or less winged ; glands substipitate or long-stipitate. 

Flowers nearly glabrous; raehis of the leaves more or less 
winged; leaflets 2—jugate 

Catyx about 25 mm. long, the pedicels about four times 
shorter; raehis winged from the base 1 . /. portobcllensis 
Calyx 3 mm. long, the.pedicels about 3 times longer; raehis 
winged towards the apex only 2. I. gracilipes 

Flowers tomentollous. the pedicels as long as or longer than the 
calyx; raehis of the leaves terete 

Branch lets, leaves and pods villous; leaflet's 4 or 5-jugate. 
Glands long-stipitate 3. I. saffordiana 

Branehlets and leaves not villous; leaflets 3 or 4-jugate 
Leaflets elliptic, 1 to 2.5 cm. broad; flowers about 
J) mm. long from base of pedicels to tips of corolla 
lobes -4. I. Williamsii 

Leaflets ovate or obovate, 1.5 to 8.5 cm. broad; flowers 
14 to 18 nun. long from base of pedicel to tips of 
corolla lobes 5. I. roussoviana 

1. Inga portobellensis Beurling. ftvensk. Korigl. Vetensk. Akad. 

Handl. 1854:122. 

A tree, completely glabrous: branehlets terete, with grayish bark. 
Raehis of the leaves winged from the base, 8 to 10 cm. long, the 
petiolar part 2 to 3.5 cm., the wings between the leaflets accrescent 
from the bafce, with a rounded apex, 1.5 to 2 cm. broad; leaflets 2- 
jugate, coriaceous, sessile, the basal pair subdeciduous; glands large, 
subsessile, concave; blades obovate-oblong, rounded and suhemar- 
ginate at the balse, abruptly acuminate at the apex, dark green 
above with the costa and nerves impressed, beneath paler or brownish 
with prominent nervation, those of the basal pair 10 to 14 cm. long, 
about 10 cm. broad. Inflorescences axillary or terminal, single; 
peduncles about 4 cm. long; bractlets lanceolate or ovate, calyx 
tubular, finely striate, about 25 nun. long; 6 to 8 mm. long, caducous; 
pedicels thick, 5 to 6 mm. long; corolla tubular, broadened at the 


m 
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apex, 35 to 38 mm. long, the teeth short, acute, cano-pubescent; 
stamen tube exserted; style capitellate. Legume flattened, thick, 
straight, with a very thick margin; seeds 16 to 20. 

Type collected at Porto Bello, Panama, by Billberg. Specimens 
examined: 

Costa Rica: Around Santo Domingo de Osa, flowers March, 1896, 
Tonduz (Ins. Fis. Geogr. Costa Rica, No. 9879). 

2. Inga gracilipes Standley, Journ. Wash. Acad. 15: 101. 1925. 

A tree about 6 m. high, the young branch lets sparsely puberulent 
at first, almost glabrous later. Racliis of the leaves narrowly winged 
between the two pairs of leaflets only, 3 to 5 cm. long, the petiolar 
part 1.5 to 3 cm., the wings attenuated towards the base; leaflets 
2-jugate, coriaceous, sessile, elliptic-oblong, abruptly and shortly 
obtuse-acuminate, glabrous and lustrous above with prominent vena¬ 
tion, 6-11 cm. long, 2.5-4.5 cm. broad; glands sessile, cupshaped. 
Inflorescences axillary or terminal, the umbels paniculate; peduncles 
very slender, 2.5-4.5 cm. long, solitary or fasciculate; pedicels fili¬ 
form, 8-10 mm. long; calyx tubular, 3 mm. long, minutely puberu¬ 
lent; corolla narrow-funnel form, 8 to 9 mm. long, glabrous; fctamen 
tube short-exserted. Young legume flattened, oblong, the margins 
hardly thickened. 

Type from a brushy slope between France Field, Canal Zone, 
and El Oatival, province of Col6n, Panama, near sea level, January 
9, 1924 (P. C. Standley No. 30353, in U. S. Nat. Herb.) 

3. Inga saffordiana Pittier, Contr. II. S. Nat. Herb. 18:176. 1916. 

A small, slender tree, the young branchlets densely set with long, 

brown hairfe. Rachis of the leaves terete, villous, 5 to 12 cm. long; 
stipules subulate, villous, 5 to 12 mm. long ; leaflets 4 to 5-jugate, 
leathery; glands very small and long stipitate; petiolules villous, 
2 to 3 mm. long; blades more or less oblique, ovate to lanceolate, 
acuminate, glabrous on the faces except on the costa and veins, 
sparsely long ciliate on the margin, 3.5 to 14 cm. long, 2 to 4 cm. 
broad, the terminal pair largest. Inflorescences axillary or issuing 
from the trunk, single, the peduncles villous, 4 to 13 cm. long; 
pedicels 1.5 to 2 cm., villous as are the subulate, 5 to 10 mm. long, 
persistent brad lets; ealvx, corolla, etc., not known. Legume 15 
to 32 cm. long, 2.5 to 3 cm. broad, densely brown-villous, cuneate 
at the base, rounded emarginate and mucronate; seeds up to 17 to 
each pod. 
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PanamA: Forests of Cerro de Garagard, in the Sambu Valley, 
southern Dari6n, at an altitude of about 500 meters, young pods, 
February 8, 1912, Pittier 5676; type. 

4. Inga Williamsii Pittier, Contr. U. S. Nat. Herb. 18:176. 1916. 
A small tree. Iiachis of the leaves grayish or brownish tomen- 

tose, 5 to 7.5 em. long; leaflets 3 to 4-jugate, the petiolules 
pubescent, 2 to 3 mm. long, the biades elliptic, 2 to 8.5 em. long, 
1 to 2.5 em. broad, with the costa and veins prominent beneath and 
pubescent on both sides. Umbels single or geminate in the upper 
axils; peduncles ferruginous-tomentose, 1 to 1.5 cm. long; pedicels 
densely pubescent, 3.5 to 4 mm. long; calyx villous-pubescent, 3.5 
to 4.2 mm. long; corolla densely villous, 5.2 to 5.9 mm. long; 
staminal tube hardly exserted. Legume not known. 

PanamI : Bismarck, above Penonom6, province of Cocl6, flowers, 
March 5, 1908, Williams 285; type. 

5. Inga roussoviana Pittier, Contr. U. S. Nat. Herb. 18:32, pi. 82. 

1916. 

A small tree, iiachis of the leaves ferruginous-pubescent or 
glabrous, 12 to 15 cm. long; leaflets 3 to 4-jugate. glabrous or 
pubescent, the petiolules about 4 mm. long, the blades ovate or 
obovate, 4.5 to 18 cm. long, 2.5 to 8.5 cm. broad, the terminal pair 
largest. Umbels forming panicles on short axillary or terminal 
shoots, and single or 2 to 4-fasciculate on the defoliated nodes; 
peduncles grayish or brownish tomentose, 1 to 1.5 cm. long; pedicels 
pubescent, 4 to 7 mm. long; calyx pubescent, 5 mm. long; corolla 
long funnel-shaped, 9 to 11 mm. long, densely villous; stamen 
tube inclosed or slightly exserted. Legume pedunculate, ferruginous- 
pubescent, rounded at the base, apieulate, 11 to 17 cm. long, the 
sides 2 to 2.3 cm. broad, the margin prominent. 

PanamA: around San Felix, eastern Chiriqui, in woods, flowers, 
December 23, 1911, Pittier 5270; type. 

Costa Rica: Vicinity of Santo Domingo de Osa, in forest, fruits 
March 1896, Tonduz (Inst, Fib. Geogr. 10032). 

British Honduras: Punta Sierra, on the banks of a highland creek, 
flowers January 16, 1903, Percy Wilson 41. 

Section 2. DIADEMA 

Flowers glabrous or pubescent, often small, capitate at the end 
of a clavate peduncle, sessile or short pedicellate, in the latter case 
the stipules large and persistent and the pedicels not longer 
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than the calyx. Rachis of the leaves wingless, terete or narrowly 
canaliculate. Glands small or obsolete. Peduncles long, axillary. 

Stipules small, caducous; flowers sessile. Leaves and flowers 
glabrous or almost so 

Leaflets very sbort-petiolulatc, or subsessile, membranous 

6 . I. membranacea 

Leaflets distinctly petiolulate, coriaceous 

Floral peduncles very short; receptacle ovoid; stamen 
tube exserted 7. I. I'eckii 

Floral peduncles rather long (3 to 8 cm.); receptacle 
globose; stamen tube included 8. 1 . Jinicuil 

Stipules large, persistent; flowers pedicellate 

Leaflets 4 or 5-jugate; glands sessile; corolla 3.5 to 7.5 mm. 
long: legume fewseeded, stipitate 9. I. paierno 

Leaflets 3 or 4-jugate; glands at least substipitate; corolla 
8 to 8.5 mm. long ; legume many seeded, rounded at base 

10 . 1 . radians 

6. Inga membranacea Benth. Trans. Linn. Soc. London, 30:606. 
Plants subglabrous. Leaflets 2 or 3-jugate, very short petiolulate, 

ovate-elliptic, obtuse-acuminate, 5 to 8 cm. long, membranous, niti- 
dulous, venuious. Peduncles slender, h’lowcrs sessile, glabrous. 

( alyx 3.2 mm. long; corolla 6.3 mm. long. Legume not known. 
Type collected in Veragua, Panama, by Seeinaun. 

This species I have not seen. 

7. Inga Peckii Robinson, Proe. Amer. Acad. 49: 502. 1913. 
Branchlets terete, more or less geniculate, the grayish bark covered 

with numerous lenticels. Rachis of the leaves wingless, angular, 
striate, about 15 cm. long: leaflets 2 or 3 jugate, petiolulate, sub- 
eoriaeeous; petiolules 4 to 6 mm. long; leaflet blades -oblong acu¬ 
minate at the base and apex, almost lustrous above, opaque or sub- 
glabrescent beneath, 9 to 17 cm. long, 3.5 to 7.5 cm. broad. In¬ 
florescences many-clustered in the axils of the leaves; peduncles 
short and slender, pubescent (?); receptacle ovoid; flower head 
ovoid, often 18 to 20-flowered, sessile; calyx about 2 min. long, 
subcylindraceous, short toothed, the teeth obsculery ciliate-hispidulous- 
corolla glabrous, tubular, slender and slightly broadening toward 
the apex, the Jobes very short and deltoid; stamen tube exserted. 
Legume glabrous, falcate-oblong, about 13 cm. long, 2.2 broad, 11- 
seeded. ’ 
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Type (in Gray Herbarium) collected in British Honduras, by 
Morton Peck No. 673. 

This species, which I have not seen, is said to be nearly related 
to I. Jinicuil Schlecht. It differs in its much shorter peduncles, 
thicker, duller, and less reticulate leaflets, shorter corolla teeth and 
exserted stamen tube. 

8. Inga Jinicuil Schlecht. Linnaea' 12 : 559. 1838. 

A medium-sized tree. Branchlets slender, flexcous, glabrous, the 
grayish bark densely covered with white prominent lenticels. Leaves 
entirely glabrous; rachis subterete, slightly thickened at the inser¬ 
tion of the leaflets, 6 to 10 cm. long; stipules caducous, oblong, ob¬ 
tuse, 5 to 7 mm. long; leaflets 3-jugate, coriaceous, long-petiolulate; 
glands (when present) more or less prominent and flat at the apex, 
but mostly obsolete; petiolules about 5 mm. long, thickened; leaflet 
blades ovate to elliptic, cuneate at the base, acute or acute-acuminate 
at the apex, lustrous, dark green above, with the costa impressed and 
the veins slightly elevated, beneath paler and delicately prominent- 
reticulate, the blades of the basal pair 4 to 8 cm. long, 1.5 to 3 cm. 
broad, those of the terminal pair 8 to 12 cm. long, 3.5 to 5 cm. broad. 
Flower heads 1 to 6 in the axils of the leaves or on the nodes of 
defoliate branchlets; peduncles glabrous or minutely pubescent, 3 to 
8 ci^j. long; receptacle globose, 3 or 4 mm. in diameter; flowers 
sessile; calyx tubular, often stipitate, strigose-pubescent, 2.3 to 3 
mm. long, the teeth small, obtuse, incurved; corolla broadly tubular- 
infundibuliform, 6.5 to 7.1 mm. long, the lobes narrow, acute, about 
2 mm. long, minutely glandular-pubescent at the tip; stamen tube 
inclosed; pistil about 8 mm. long; ovary glabrous, substipitate, 2 
mm. long; style truncate. Legume (according to Bentham and 
Schlechtendal) glabrous, the seeds 6 to 10, immersed in a white pulp. 
Specimens examined: 

Mexico: Jalapa, Veracruz, alt. 1400 meters. Schiede , type collec¬ 
tion, represented by 3 sheets in the Gray Herbarium. Cordoba Val¬ 
ley, Veracruz, flowers April 27, 1866, Bourgeau 2043 bis; Jalapa, 
Veracruz, alt. 1300 meters, flowers April 13, 1899, Pringle 3134, 
Teocelo, near Jalapa, Veracruz, in coffee plantations, alt. 1218 m. 
flowers May 8, 3901, Goldman 690 ; Orizaba, alt. 1264 meters, flow¬ 
ers March 27, 1867, Bilimeh 135, 

9. Inga paterno Harms,-Report. Spec. nov. 13: 419. 1914 (Pis. Xni, 

XIV.) 

A medium sized tree; branchlets glabrous, lenticellose. Leaves 
glabrous or glabrescent; rachis more or less marginate between the 
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leaflets, 8.5 to 15 cm. long; stipules obovate to oblong, 1.5 to 2 cm* 
long, persistent; leaflets 4- to 5-jugate; glands sessile, sometimes 
reduced or obsolete; petiolules 4 to 6 mm. long; blades elliptic to 
ovate-lanceolate, obtuse-acuminate, coriaceous, reticulate, 5 to 17 cm* 
long, 2 to 6 cm. broad. Inflorescence^ mostly terminal and paniculate; 
peduncles glabrous, 8 to 7.5 cm. long. Flowers pedicellate; bractleta 
subulate, pubescent, shorter than the pedicels, these glabrous, 1 to 2 
mm. long; calyx tubulous, 1 to 2.5 mm. long, more or less pubescent; 
corolla glabrous, tubulous-campanulate, 3.5 to 7.5 mm. long; stamen 
tube inclosed; ovary glabrous. Legume pedunculate, long stipitate 
(the stiplets inserted laterally), rounded at the apex, glabrescent, 9 
to 12 cm. long, 4 to 5 cm. broad. 

Specimens examined: 

Mexico: Oaxaca, alt. 1650 meters, flowers April 9, 1894, Purpics. 
Guatemala: Ilarberena, Department of Santa Rosa, alt. 1,000 meters, 
flowers July 1893, Hcyde & Lux (J. D. Smith, No. 3280). San 
Miguel Uspantan, Department of Quiche, alt. 2,000 meters; flow¬ 
ers April 1892, Ileyde cl- Lux (J. D. Smith, No. 3309). Cua- 
jiniquilapa, Department of Santa Rosa, alt. 350 meters, flowers 
November 1893, Ileyde cf: Lux (J. D. Smith, No. 6122). Chi- 
nantla. Department of Guatemala, alt. 1,800 meters, flowers May 
1892, J. I). Smith 2819. * 

Costa Rica: Alajuela, alt. 900 meters, flowers March 1896, J. /). 
Smith 6490. Near San Jose in coffee plantations, flowers April 
6, 1903, Cook Doyle 15. 

10. Inga radians Pittier, Contr. IJ. S. Nat. Herb. 18:178. 1916. 

(Pis. XV, XVI, XVII, XVIII, XIX.) 

A tree; branchlets snbangulous, the young shoots more or less 
ferruginous-pubescent. Rachis of the leaves remotely pubcrulous or 
glabrous, 10 to 14 cm. long, the petiolar part 1.5 to 4 cm. long; 
stipules obovate, glabrous, persistent, about 1.5 cm. long; leaflets 3 
or rarely 4-jugate, petiolulate; glands stipitate, often reduced to 
the basal one or all obsolete; petiolules 5 mm. long; blades elliptic 
to ovate, rounded or subcuneate at the base, long acuminate, glabrous, 

7 to 8 cm long and 4 to 7.5 cm. broad. Inflorescences 1 to 3 in the 
axils of the upper leaves; peduncles 8 to 12 cm. long, loose, striate, 
sparsely puberulous; bractlets naviculiform, caducous, about 2 mm. 
long; pedicels about 2 mm. long, glabrous or sparsely puberulous; 
calyx 2.3 mm. long, sparsely pubescent; corolla tubulous-funnelform, 

8 to 8.5 mm. long, the lobes 1.5 to 2 mm. deep, with the tips rounded, 
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inflected inside, minutely puberulous; stamen tube hardly exserted; 
ovary glabrous, elongated; style as long as the stamens. Legume 
pedunculate, rounded at the base, obtuse at the apex, glabrous, about 
40 cm. long and 3 cm. thick, 6.5 to 8.5 cm. broad, the margins thick, 
1.2 to 1.5 cm. broad; seeds about 15, ovoid oblong, slightly depressed, 
surrounded with a white sweet pulp. 

Specimens examined: 

Mexico: Tapachula, Chiapas, in coffee plantations, flowers April 26, 
1902, Cook, 805; type, Oaxaca, alt. 1650 meters, flowers December 
1900, Conzatti it* Gonzalez 1146. 

Section 3. BOTTRGONIA 

. Flowers small, glabrous or sparsely puberulous or pubescent, ses¬ 
sile or very short pedicellate on a loose, slender, more or less pubes¬ 
cent raehis. Corolla funnel form or campanil late, about Four times 
longer than the very small calyx. Legume flat or rounded glabrous, 
more or less broad, narrowly marginate. Raehis of the leaves cana¬ 
liculate, marginate or narrowly winged; glands sessile, small, per- 
tuse. 


Raehis of the leaves winged or, rarely, marginate; leaflets elliptic 
to ovate-lanceolate, long-acuminate; legume narrow (1 to 1.7 cm. 
broad) 11. I. marginata. 

Raehis of the leaves marginate; leaflets ovate or obovate, more 
or less obtuse; legume about 2.5 cm. broad 12. /. laurina . 

11. Inga marginata Willd, >Sp. PI. 4:1015. 1806. 

A middle-sized tree. Leaves glabrous; raehis 2.5 to 5 cm. long, 
rarely marginate, usually winged, the wings very narrow below the 
first pair of leaflets, broader below the terminal pair; leaflets usually 
2-jugate, coriaceous or membranous, short-petiolulate, lanceolate or 
oblong-lanceolate, long-acuminate, 6 to 12 cm. long, 2 to 4 cm. broad. 
Flower spikes axillary or terminal, solitary or fasciculate, 5 to 10 
cm. long, not very dense; flowers sessile of subsessile; calyx 1.5 mm. 
long, pubescent at the base; corolla white, eampanulate, about 4 
mm. long; stamen tube long-exserted. Legume sessile, thickened 
around the seeds, 5 to 12 cm. long, 1.7 cm. broad. 

Type from Caracas, Venezuela. 

Specimens examined: 

Costa Rica: Atirro, Reventazdn Valley, alt. 600 meters, flowers 
April 1896, J . D, Smith 6493. Vicinity of Sipurio, Talamanca, 
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alt, about 60 meters, flowers March 1894, Tonduz (Inst. Fis. 
Geogr. 8710). Banks of the Rio Tuis, Reventazon Basin, alt. 650 
meters, flowers October 1897, Tonduz (Inst. Fis. Geogr. 11849). 
Buenos Aires, Diquis Valley, flowers January 1892, Tonduz (Inst- 
FIs. Geogr. 6690). Las Vueltas de Tucurrique, Reventazon Val¬ 
ley, flowers November 1898, Tonduz (Inst, Fis. Geogr. 12744). 
Jimenez, Llanos de Santa Clara, flowers September 1896, Cooper 
(Inst. Fis. Geogr. 10198). 

Panama : Near Lion Hill railway station, in damp woods, Hayes 
468. Lake shore along the Gatun Valley, flowers and fruits 
March 25, 1914, Pittier 6512. Boca de Pauarando, southern Da¬ 
rien, fruits February 4, 1912, Pittier 5579. Bismarck, above 
Penonome, Province of Cocle, fruit March 15, 1908, Williams 
600. 

12. Inga laurina Willd. Sp. PI. 4:1018. 1806. (Pis. XX, XXI, 

XXII.) 

A small tree, usually with a broad crown. Leaves glabrous or 
almost so; racliis marginate, 1.5 to 10 cm. long; leaflets 2 or 3- 
jugate, coriaceous, short petiolulate, oblique, ovate or obovatc, at¬ 
tenuate at the base, obtuse or broadly acuminate and emarginate at 
the apex, 3 to 14 cm. long. 1.5 to 4.5 cm. broad. Flower spikes 
axillary or terminal, solitary or geminate, 4 to 15 cm. long; flowers 
sessile or subsessile. sweet-scented; calyx tubular, glabrous or glab- 
rescent., 1.2 to 1.9 mm. Jong; corolla white, tubular-campanulate, 4 
to 5 mm. long; stamen tube long-exserted. Legume 7.5 to 10 cm. 
long, about 2.5 cm. broad. 

Type from Saint Christopher Island, Lesser Antilles. 

Specimens examined: 

Mexico: Vicinity of Acapulco, Guerrero, flowers March 1 to 10, 
1895, Palmer 584. Hacienda de San Marcos, Jalisco, fruits June 
4, 1893. Pringle 5494. 

El Salvador: Near Juayua, Department of Sonsonate, alt. 1470 
meters, flowers February 27, 1907, Pittier 1990. 

PanamA : Boca Chica de Horconcitos, western Chiriqui, Seetnann 
1689; at water edge; probably at the same locality, flowers 
December 15, 1911, Pittier 5119; Bismarck, above PanamA, Pro- 
vince of CoclA, flowers March 1908, Williams 532. 
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Section 4. PSETXDINGA 

Flower spikes erect, at first short, becoming longer as the flower¬ 
ing proceeds; flowers sessile, subsessile, or rarely pedicellate. Calyx 
tubular, narrow, hairy or rarely glabrous. Corolla silky-villous (ex¬ 
cept in series Qlabriflorae, not as yet reported from Central America). 
Legume flat, more or less thin or inflated at the seed ; margins naked, 
rounded or more or less elevated around the sides, glabrous or hairy. 
Petioles naked or winged. Glands often obsolete; flower spikes often 
axillary, or corymbose or paniculate at the ends of the branches. 

Series a —Gymnopodiv Benth. 

Corolla densely silky-pubescent or villous, rarely sparsely strigose; 
calyx tubular, pilosulous or pubescent: bracts small, caducous; glands 
sessile or nearly so, or obsolete; petiole usually naked or narrowly 
marginatc. 

Flowers short-pedicellate: bran chiefs ami leaves glabrous; pe¬ 
duncles and pedicels pilosulous; leaflets 3- 4-jugate 

13. /. brcvipcdiceUata 

Flowers sessile 

Branch lots, leaves, ami peduncles more <u* less appressed- 

pubeseent, or glabrescent. 

Leaflets 3-jugate; legume more or less stipitale 

14. I. hptoioba 

Leaflets 2-jugaTe. legume rounded at the base 

If). 1 . punctata 

Branehlets, leaves, and peduncles more or less ferruginous- 

hairy 

Leaflets obovate, 2-jugate 16. 1. pinetorum 

Leaflets ovate-elliptic or lanceolate, 4 to 10-jugute 

Inflorescences more or less densely paniculate at 
the end of the branch lots 

Corolla 7 to b mm. long; racliis of the leaves 
thick, angular; leaflets elliptic-oblong or obo¬ 
vate, 4-8-jugate 17 nnziana 

Corolla .18 mm. long; rachis of the leaves 
terete; leaflets lanceolate, long acuminate, 5- 
6-jugate 18. /. RccordU 

Inflorescences not. paniculate, the peduncles solitary 

or few clustered in the axils of the leaves, these 
with slender rachis 
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Leaflets 5- or 6-jugate. pubescent beneath; 
flower spikes solitary or geminate; calyx 7 
mm. long; corolla 18.5 mm. long 

If). L aestnariorum 

Leaflets 5 to 10-jugate, puberulous on both 
sides; flower spikes 3 to 5-elustoml; calyx 6 
mm. long; corolla 23 to 2f) mm. 

20. I. multijuga 

13. Inga brevipedicellata Harms, Repert. Sp. nov. 19:62. 1923. 

A tree, the branchlets grayish. Leaves small, glabrous, the rachis 

wingless, angulous, 8-15 cm. long including the petiolar part 2.5~3.5 
cm. long; leaflets 3-4-jugate, very shortly petiolulate, oblong to 
oblong-lanceolate, short acuminate ami glabrous. Inflorescences 
pedunculate, 1 to 3 in the axils of the leaves; peduncles pilosnlous, 
6-8 cm. long including the rachis; flowers numerous, small, short 
pedicellate, the pedicels 2 min. long, pilosulous; calyx 3 mm. long, 
fmmolform, puberulous; corolla appressed pilose, 5 to 6 mm. long. 

Mexico: Type from Mirador, Veracruz, alt. 1,000 m.; 11. Febr, 1921 
and 1922 (J. A . Pvrpus 282); Zacuapan. Veracruz ( Pur pus 3675). 

14. Inga leptoloba Schleeht, Liimaea 12: 559. 1888. (Pis. XXIII, 

XXIV, XXV.) 

A tree of middle or small size. Branchlets slender, terete, glab¬ 
rous or minutely appressed-pubesoent, covered with minute lenticels. 
Leaves rather small, mbre or less pubescent or puberulous, some¬ 
times glabrous; stipules sparsely hairy, 3 to 4 mm. long, subulate, 
caducous; rachis distinctly rnarginate between the leaflets, or some¬ 
times subterete, more of less appressed-pubeseent, 4 to 10 cm. long, 
the petiolar part 1.5 to 3 cm. long; leaflets 3-jugate, pctioiulate, 
coriaceous; glands obsolete, or apparent and then Ismail or large, 
prominent or immersed, almost always pertuse; petiolules 1 to 5 
mm. Iong, pubescent or almost glabrous; leaflet blades more or less 
oblique, ovate-elliptic or lanceolate, usually cuneate or sometimes 
rounded at the base, obtuse, obtusely or acutely acuminate but nearly 
always mucronate at the apex, sparsely covered with appressed hairs 
on both sides, above lustrous, with the costa and veins slightly 
prominent, beneath paler or brownish, with the costa and veins 
prominent and more or less pubescent, the blades of the basal pair 
of leaflets 3.5 to .10.5 cm. long and 1 to 4.5 cm. broad, those of the 
terminal pair 9 to 17 cm. long and 2.7 to 7 cm. broad. Inflorescen¬ 
ces axillary, the spikes then 2 to 7 or more together, or terminal 
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and paniculate, the spikes then either in fascicles of 2 to 4 or more 
in the upper axils, or borne on axillary defoliate shoots; spikes 2 to 
6 cm. long, the peduncles angular, 1.5 to 5 cm. long, more or less 
appressed-pubescent, the rachis very short and pubescent; bracelets 
subulate, densely pubescent, less than half as long as the calyx; 
flowers sessile; calyx tubular, the upper part slightly broadened, 
4.4 to 6 mm. long, more or less pubescent, the teeth irregularly cleft 
and acute; corolla tubular-funnelform, 0.5 to 10 mm. Jong, silky- 
villous, the lobes lanceolate, about 2 mm. long; stamen tube equalling 
the corolla or slightly exserted; ovary glabrous; style capitellate. 
Legume flat, more or less cuneate and stipitate at the base, abruptly 
and obliquely acuminate at the apex, the margins appressed-pubescent, 
thick and prominent around the faces, 2 to 2.2 cm. broad, 5 to 18 
cm. long: seeds 3 to 20, immersed in a thin pulp. 

Specimens examined : 

Mexico: Hacienda de la Laguna, near Jala pa, Veracruz, alt. about 
1,400 meters, Sehicde: probably the type collect ion, in Gray 
Herbarium. Wartenberg, near Tantovuca, Veracruz. April 1858, 
Ervevdbcrg 4. Cordoba Valley, Veracruz, March 4 and May 6, 
1800. Bourgeon 2043, 2320. Outskirts of Tuxtepec, Oaxaca, 
flowers April 9, 1804, Nelson 377. Coatzacoalcos, Veracruz, flow¬ 
ers April 16, 1805, C. L. Smiih 987, 1146. Between San Juan 
Bautista and Atasta, Tabasco, flowers March 14, 1888, Rovirosa 
128. Without locality, Kvrbnr 403. 

Guatemala: Setzimaj, Alta Verapaz, flowers March 19, 1902. Cook 
& Griggs 51, 52, 53. Sepacuite, Alta Verapaz, flowers April 7 
and 17, 1902, Cook & Griggs 491, 636. Las Villas, Santa Rosa, 
flowers September 1893, Tlegdc & Lu: (J. D. Smith, No. 6094.) 
Honduras: San Pedro Sula, Santa Barbara, flowers March 1890, 
Thieme (J. D. Smith, No. 5209). 

El Salvador: Vicinity of San Salvador, Renson 238. 

Costa Rica: San Jose, common in hedges and pastures, fruits May 
1888, Pittier (Inst. Fis. Geogr. 233) ; flowers September 14, 1889, 
Tonduz (Inst. Fis. Geogr. 1417). Along Rio Ciruelas, near 
Barba, flowers March 15, 1890, Biolley (Ins. Fis. Geogr. 3230). 
Along Rio Torres, near San Jose, flowers and fruits November 
and December, 1895, Tonduz (Inst. Fis. Geogr. 8010, 9793). 
Banks of Rio Tibas, near San Juan, flowers January 1913, Jime¬ 
nez 821. Forests of El Palmar de Boruca, Diquis Valley, fruits 
April 18, 1892, Tonduz (Inst. Fis. Geogr. Costa Rica, No. 6756). 
PanamA : El Boquete de Chiriqui, Seemann 1690. 
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As has been stated elsewhere 1 by the writer, Inga leptoloha dif¬ 
fers from Inga punctata, in its 3-jugate leaflets, these usually narrow 
and cuneate at the base, and in its narrower and fuller legumes, 
which besides, are almost always stipitate or at least cuneate at the 
base. These two species are often hopelessly confused in herbaria, 
and it must be admitted that at times, it is difficult to distinguish 
the two species. 

15. Inga punctata Wilid. Sp. PL 4:1016. 1806. 

A tree. Branchlets subangular or almost terete covered with 
whitish punctiform lentieels. Leaf rachis terete, glabrescent or spar¬ 
sely covered with short oppressed hairs, 3 to 5.5 cm. long, the pet- 
iolur part 1.5 to 2 em. long; leaflets 2- jugate, rarely 3-jugate, short- 
petiolulate; glands small, sessile, depressed or rounded, sometimes 
obsolete; petiolules pubescent, 1 to 2 mm. long; leaflet blades ob¬ 
lique, oblong or elliptic-lanceolate, short-euneate at the base, acumi¬ 
nate at the apex, mucronate, sparsely pubescent on both faces, lus¬ 
trous above, with the eosta and veins slightly prominent, beneath 
paler, with the costa and veins strongly prominent, the blades of 
the lower pair of leaflets 7 to 7.5 cm. long and about 3 cm, wide, 
those of the upper pair 12 to 13 em. long (4 inches, or about 10 cm., 
according to Bentham) and 4 to 5 cm. broad; stipules subulate, 6 to 
7 mm. long, fnflorescences axillary, the spikes 1 to 4-elnstered, about 
3 cm. long; peduncles angular, sparsely pubescent, 1 to 2 cm. long; 
flowers sessile; calyx tubular but broadening toward the apex, gray¬ 
ish-pubescent, 2.7 to 3.4 mm. long, the teeth irregular; corolla tubular- 
funnelfom, silky-villous, 6.6 to 7.5 mm. long (3 lines, or 6.3 mm. 
long according to Bentham), the lobes 1.5 to 2 mm. long, rather 
broad; stamen tube slightly exserted. Legume rounded at the base, 
often abruptly substipitate, 15 ern. long or over, about 2.5 cm. broad, 
at first pubescent, glabrous in age, depressed, the margins slightly 
elevated. 

Specimens examined : 

Mexico: Tapaclmla, Chiapas, a shade tree, flowers November 12, 
1918, Popenot 814. 

Guatemala : Oubiquiltz, Alta Verapaz, alt. 350 meters, flowers March 
1902; Turckheim, (J. D. Smith, 8195.) Morales, Department of 
Izabal, flowers March 1907, Kellerman 6109. San Francisco de 
Miramar, Costa Cuea, fruits April 1905, Pittier 68. 

Costa Rica: Along Am6ura River, near Xirores, Talamanca, in 
forests, flowers February 1895, Tonduz (Inst. FIs. Geogr. 9354, 

* Conti*. U. 8. Nat. Herb. IS: 188. 1916. 



THE MIDDLE-A M ERK 1 A N SPECIES OF THE GENUS INGA 


136 


93*55). Plains of San Car Jos, in open field by creek, flowers April 
15, 1903, Cook d* Doyle 92. Turrialba, in pastures, flowers No¬ 
vember 1893, Tonduz (Ins. Ffs. Geogr. Costa Itica, No. 8303). 

PanamA: Along Rio Culcbra, above Santa Isabel, province of Colon, 
flowers and fruits August 10, 3911, PH Her 4161. 

15 d. Inga punctata chagrensis, Pittier, subsp. nov. 

A tree, 6 to 8 meters high. Pranchlets snbangular or almost 
terete, with or without white lenticels, the younger growth appressed- 
pubescent. Leaves larger than in the species; rachis submarginate, 
appressed-pubeseent, 2 to 7 cm. long, the petiolar part 1 to 3 cm 
long; stipules setaceous, pubescent, caducous, about 8 mm. long; 
leaflets 2-jugate, petiolulate; glands usually lai f ge, sessile, orbicular, 
mostly flat, sometimes concave; petiolules pubescent, 2 to 3 mm. 
long; leaflet blades suboblirpie, elliptic-ovate to elliptic-lanceolate, 
attenuate* and rounded at the base, acutely acuminate and mucro- 
nate at tip, sparsely appressed-pubescent on both surfaces, lustrous 
and darkish above, paler beneath, the costa and veins densely pubes¬ 
cent on both faces and prominent, but more so beneath, the blades 
of the lower pair 5 lo 10.5 cm. long. 1.5 to 4 cm. broad, those of 
the upper pair 7 to 16 cm. long, 2 to 6 cm. broad. Inflorescences 
paniculate, the branch lets forming the common peduncle axillary or 
terminal; flower spikes in clusters of 2 to 5 on defoliate axils; 
peduncles angular, appressed-pubescent, about 3 cm. long; rachis 
pubescent 1 to 1.7 cm long; bracelets oblanceolate and naviculiform, 
pubescent, 2.5 mm. long, very caducous; flowers sessile; calyx tubu¬ 
lar, narrow and slightly broadened toward the tip, 5.1 to 5.6 mm. 
long; corolla silky-villous, tubular-funnelform, 9.5 to 10.6 mm. long, 
the lobes narrow, about 2.7 mm. long; stamen tube slightly exserted. 
Legume subsessile, more or less arcuate, the sides flattened and trans¬ 
versely grooved between the seeds, rounded at the base, rounded and 
mucronate or abruptly acuminate at the tip, glabreseent, 9 to 12 cm. 
long, 18 to 20 mm. broad, the margins distinctly elevated around 
the broad sides; seedvS 8 to 1£. 

Type in the U. S. National Herbarium No. 675176, collected on 
the banks of the Chagres River, Canal Zone, Panama, flowers and 
fruits February 14, 1911, by William, B. Maxon (No. 4788). 
Additional specimen examined: 

PanahA : Gatun, Canal Zone, fruit February 10, 1911, Goldman 

1865. 
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15 b. Inga punctata panamensis Benth. Trans. Linn. Soc. 30: 613. 

1875. 

Branchlets terete or subangiilar, the bark covered with minute 
white lenticels; young shoots sparsely appressed pubescent, 3.5 to 

4.5 cm. long, the petiolar part 2 cm. long; leaflets petiolulate; 
glands suburceolate, small, salient, pertuse, sometimes obsolete; pe- 
tiolules pubescent, 2 to 3 mm. long; leaflet blades ovate-elliptie, 
oblique, euneate or rounded-attenuate at the base, acuminate at the 
apex, mucronate, sparsely hairy on both faces, with the costa and 
veins prominent and pubescent, the blades of the lower pair 5 to 

7.5 cm. long, 2 to 3.5 cm. broad, those of the terminal pair 7.5 to 
11 cm. long, 3 to 4 cm. broad. Legume (immature) subsessile, 
abruptly long-acuminate, 6 to 7 cm. long, 18 mm. wide, the prominent 
margin densely pubescent. 

Specimens examined: Panam&; Chagres, Province of Colon, young 
Fruit February 15, 1850, Fendler 89. 

The specimen in the Gray Herbarium, on which the above de¬ 
scription is based, is of the type collection of this variety. It dif¬ 
fers from I. punctata chagrensis in the shape and size of the leaflets, 
and in the glands, these being suburceolate, rather than flat and 
orbicular, and pertuse. 

In other specimen's, enumerated below and which l consider as 
representing the same variety, the leaflets are often much larger (up 
to 21 cm. long and 8.5 cm. broad), the glands are either as described 
above or obsolete, and the inflorescences are paniculate as in Inga 
punctata chagrensis , with which it agrees also in the other characters 
of the floral spikes. The flowers however, are distinctly smaller, the 
calyx being 3.4 to 5.5 mm. long and the corolla 6.7 to 10.5 mm. long. 

The mature pod of Pit Her 4161 is 10.5 cm. long and 2 cm. wide, 
and hardly differs from those oC Subsp. chagrensis. 

Specimens examined: 

British Honduras: Forests near Manatee Lagoon, flowers and 
young fruits February 8, 1906, Peck 334. 

Panama : Cerro Gordo, near Culebra, Canal Zone, immature fruits 
January 10, 1911, Pittier 2309. 

16. Inga pinetorum Pittier, Contr. U. S. Nat. Herb. 18:185. pi. 

90. 1916. 

A tree. Rachis of the leaves terete, ferruginous-pubescent, 2.5 
to 3.5 cm. long; glands very small, urccolate; leaflets 2- r jugate, the 
the petiolules 3 mm. long, the blades obovate, euneate at the base, 
subobtuse and mucronate or sometimes acuminate at the apex, 4 to 
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12 cm. long, 2 to 5 cm. broad, puberulous; costa and veins pu¬ 
bescent, the former prominent and the latter impressed above, both 
prominent beneath. Floral spikes axillary, geminate, the pedun¬ 
cles ferruginous hairy, 5 to 6.5 cm. long; flowers sessile; calyx 
tubulous, stipitate, sparsely hairy, about 7 mm. long; corolla tu- 
bulous, broadening toward the apex, about 11.5 mm. long, silky 
villous, the lobes nearly 3 mm. long, narrow and acute; stamen tube 
slightly exserted; ovary glabrous, stipitate. Legume not known. 
Britith Honduras: Pine ridge near Manatee Lagoon, flowers Feb¬ 
ruary 19, 1906, PrcJi 343; Type in Gray Herbarium. 

17. Inga ruiziana G. Don. Gen. Hist, Diehl. PL. 2:391. 1832. 

A medium-sized tree, with flat, densely foliate crown; branch- 
lets often minutely pubescent, covered with white, elongate lenticels. 
Leaves more or less pubescent, the raehis thick, rusty-colored, am 
gular or marginate, 10 to 28 cm. long; glands sessile, orbicular: 
leaflets 4, 5, 6, and often 7 or 8-jugate, short petiolulate, elliptic- 
oblong or obovate, more or less rounded at the base, short acumi¬ 
nate and acute at the apex, sparsely ferruginous pubescent on both 
sides on the costa and veins, these very prominent beneath; pe- 
tiolules 2 to 4 mm. long; blade's prominent beneath; petiolules 2 
to 4 mm. long; blades often lustrous above. 5 to 23 cm. long; 2.5 
to 7 cm. broad, those of the terminal pair larger. Flower spikes 
solitary or 2 to 4-clustered in the axils of the upper leaves, or 
paniculate at the defoliate ends of the branchlets; flower heads 
broadly ovate; peduncles brownish-tomentose, 2 to 4 cm. long; 
bracts linear, about 1.5 cm. long and 2 mm. broad, caducous; flow¬ 
ers subsessile; calyx pubescent, 2.5 to 4 mm. long, the teeth acute 
and very short: corolla silky pubescent, 7 to 9 mm. long, the lobes 
broad, about 2 mm. long. Legume 8 to 13 cm. long, 2.5 to 4 cm. 
broad, flat, the margin elevated around the sides and acutely 
ridged; seeds 12 to 15. 

Type from Peru. 

Specimens examined : 

Nicaragua: San Juan del Norte, February 18, 1896, C. L. Smith 7, 
Costa Rica : Nirores, Talamanea, iu forests, flowers and fruits Feb¬ 
ruary 1895, Tonduz (Inst. Fis. Geogr. 9356). Vicinity of Port 
Lim6n, flowers October 4, 1895, Tonduz (Inst. Fis. Geogr. 9801). 
Las Vueltas de Tucurrique, Reventazon Valley, in pasture, flow¬ 
ers and fruits April 26, 1899, Tonduz (Inst. Fis. Geogr. 13054). 
Juan Vinas, Reventazon Valley, in coffee-plantations, flowers 
and fruits April 26, 1903, CooJc & Doyle 391. 
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Panama : Near Marraganti, southern Darien, fruits. April 8, 1908, 
Williams 768. Along Sambu River, southern Darien, flowers and 
fruits February 7, 1912, Pittier 5533. Banks of Rio Fat6, near 
Nombre de Dios, Province of Colon, in forest, flowers, July 9, 
1911, Pittier 3917. Valley of Masambi, on the road to Las Cas- 
eadas plantation, Canal Zone, fruits February 6, 1911, Pittier 
2674. Gamboa, Canal Zone, flowerfe and fruits March 29, 1914, 
Pittier 6520. 

Britton & Rose (North Amer. Flora, 23, 1:5) consider the collec¬ 
tions placed here as belonging to a distinct species which they call 
I, confusa , giving my No. 5533 as type. I have not seen the type 
of /. ruiziana , but the specimens enumerated under this head agree 
so well with BenthanPs description in the Flora brasiliensis (15, 2: 
479) that T hesitate to accept the view of the botanists of the North 
American Flora. 

18. Inga Recordii Britton & Rose, Trop. Woods 7:5. 1926. 

A medium-sized tree with puberulent branchlets; raehis of the 
leaves wingless, pubescent, the petiolar part 1 to 2 cm. long; glands 
large, cup-shaped; leaflets 5- to 6-jugate. lanceolate, long-acuminate, 
5-13 cm. long, lustrous and more or less pubescent above, pale and 
appressed-pubeseent beneath; spikes axillary or paniculate at the 
end of the branchlets, the peduncles 1-2 cm. long; floral bract lets 
\erv small; calyx appressed-pubeseent, 4-5 mm. long; corolla 
slender, silky-pubescent, 18 mm. long; stamen tube inclosed, 3 cm. 
long; ovary terete, densely lanate. 

British Honduras: Stann Creek District ; flowers January 19, 1926 
(J. Record , type). 

Guatemala: Near Entre Rios, rio Motagua Valley; flowers March 
1, 1926 (J . Record No. 40; wood sample in Yale collection 8871). 
in the opinion of the authors, this species, which I have not seen, 
would be related to Inga laurina * a very characteristic member of 
Sect. Bourgonia , and at the same time with I. Standleycma , very dis¬ 
tinct of this in habit, induraentation, shape of the flowers and of 
the fruit, which I have placed among the Pseudingie-Dysanthae. At 
the same time, it is incorporated, in the key of the North-American 
Flora (23, 1: 2), in a group which includes, besides the three Ispecies 
mentioned, I. mtuariorum, which I have placed among the Pseud- 
ingae-Gymnopodae. I have to confess that I cannot see but very 
distant affinities between these four species. From the description, 
T think that 7. Recordii can be safely placed in the Gymnopodae, 
near the last-named species. 
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19. Inga aestuariorum Pittier, Oontr. IT. S. Nat. Ilerb. 18:183. pi. 

89. 1916. 

A low bushy tree. Bach is of the leaves slender, 9 to 15 cm. long, 
terete or subangulous; glands prominent, sessile, cup-like; leaflets 
5 to 6-jugate, coriaceous, the petiolules very short, the blades ovate 
to ovate-elliptic, broadly rounded at the base, obtuse or subacute and 
mucronate at the apex, pilosulous and often lustrous above, reticulate 
and sparsely pubescent beneath. 3 to 12 cm. long, 2 to 4.5 cm. broad, 
the costa densely pubescent and prominent beneath. Floral spikes 
axillary, single or geminate, the peduncles densely ferruginous-pu¬ 
bescent, 3 to 5 cm. long, the fiowerheads loose and elongate ; flowers 
sessile; calyx striate, pubescent, 7 mm. long, the teeth very Short, 
corolla white, 18.5 mm. long, silky villous, the lobes narrow, about 
2.5 inm. Jong: stamen tube briefly exserted, Ihe stamens pink. Leg¬ 
ume sessile, rounded at the base, apieulate, 14 to 20 cm. long, the 
faces glabrescent, 1.7 cm. broad, surrounded by the surelevated, 
densely ferruginous-pubescent, margins; seeds about 10, 

Specimens examined: 

Costa Hica: Boca Zacato, Diquis Delta, in the tide belt of the 
Pacific coast, flowers and fruits April 1892, Tonduz (Inst. Fis. 
Geogr. Costa Rica 6793). Laguna de Sierpe, Pitiier. 

20. Inga multijuga Benth, Trans. Linn. Sec. 30:615. 1875. 

A small or middle-sized tree; branehlets ferruginous-pubescent, 
more or less densely dotted with minute white lenticels. Leaves 
more or less ferruginous-pubcfccent, the raehis slender, slightly 
marginate, 18 to 26 em. long; glands small, subsessile, often lat¬ 
erally compressed; leaflets coriaceous, 5 to 10-jugate, short pet- 
iolulate (petiolules about 3 mm. long), ovate or oblong to ovate* 
elliptic, rounded and almost cuneate at the base, acute or acuminate 
at the apex, puberulous and lustrous above, pubescent and pale 
brown beneath, 4 to 17 cm. long, 1.5 to 6 em. broad, those of the 
basal pair smallest, the costa and veins very prominent beneath. 
Flower spikes axillary, 2 to 5-chifctered, the flower heads ovoid, 
calyx pubescent, 5 to 7 mm. long; corolla silky-villous, 23.5 to 25 
mm. Jong. Legume not known. 

Specimens examined: 

Guatemala: ChirujijA Oxec, Alta Verapaz, flowers April 1902, 
Cook Chriggs 641, 729, 734, 739. Cubilquitz, Alta Verapaz, 
flowers March 1913, Turckhcim (J. D. Smith 4090). 

PanamA : Lion Hill railway station, Canal Zone. Hayes 645; type 
collection. 
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Fendler’s No. 51, collected in flower at Chagres, Province of Co¬ 
lon, January 24, 1850, and cited by Bentkam under /. multijuga, 
evidently does not belong here. The leaves and inflorescences are 
very distinct, and the calyx and corolla are much broader, being 
respectively about 4.5 and 15 mm. long. The specimen in the Gray 
Herbarium looks rather like a large-flowered form of 1. ruiziana. 

Series b - Pilosiusculcv Bentli. 

Rachis of the leaves winged between the pairs of leaflets. Glands 
large or small, flat or ureeolate, sessile or subsefcsile. Bractlets 
caducous, very small and ovate, or large (sometimes donger than the 
calyx) and then linear or subulate. Flowers sessile; calyx tubular, 
hairy, villosulous, sparsely pubescent or almost glabrous; corolla 
densely silky villous, villosulous, or pubescent. Legume, where 
known, broad, the margin 'slightly elevated around the faces. 

Leaflets 2 or 3-jugaie; peduncles 2 cm. long or less. 

Leaflets glabrous except on the costa and veins; flowers 
rather large, the corolla 16 mm. long or over 

21 . /. llayem . 

Leaflets sparsely pubescent above, fulvous-tomentose be¬ 
neath ; flowers small, the corolla not over 14.5 mm. long 

22. /. Tuerckheimii. - 

Leaflets 3 or 5-jugate; peduncles 3 cm. long or more. 

Leaflets glabrous except on the costa and veins; flower 
Spikes solitary in the axils; glands large, flat, subpoltate 

23. I. monticola . 

Leaflets more or less hairy; flower spikes mostly clustered 
in the axils, glands very small and often obsolete 

Leaflets and younger parts more or less ferruginous- 
tomentose. 

Calyx sessile, the teeth acute; corolla 11.5 to 13 
mm. long, densely rufoufc-villosulous; leaflets 3- 
jugate 24. /. cobanensis. 

Calyx stipitate, the teeth rounded; corolla 8.5 to 
10 mm. long, villous; leaflets 4 or 5-,jugate 

25. I. mallifoliola 

Leaflets puberulous or sparsely villosuloute. 

Leaflets mostly 5-jugate, elliptic, acuminate; 
bractlets linear, 4 to 7 mm. long, calyx sparsely 
hairy 26. I . Pringlei. 

Leaflets 4-jugate, oblong, obtuse; bractlets ovate, 
less than 1 mm. long; calyx densely hairy 

27. I. micheMana. 
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21. Inga Hayesii Benth. Trans. Linn. Soc. 30 : 617. 1875. 

A small tree, the branch lets terete, reddish, lenticellose, the 
younger parts more or less brownish-villous. Raehis of the leaves 
sparsely hairy, 5 to 11.5 cm. long, broadly winged; stipules obovate, 
pubescent without, 3 to 4 mm. long, caducous; leaflets 2 or 3-jugate, 
short petiolulate; petiolules very short, pubescent; blades ovate to 
lanceolate, rounded and subemarginate at the base, obtuse to acute 
at the apex, glabrous except on the costa and veins, 3.5 to 14 cm. 
long, 1.5 to 6 cm. broad. Inflorescences axillary, subsessile; bractlets 
pubescent, much shorter than the calyx, deciduous; calyx about 7.5 
mm. long, striate, glabrous or subglabrous; corolla white, villous, 
about 16.3 mm. long, the lobes 3.5 to 4 mm. long; stamen tube 
inclosed; ovary sessile, glabrous, 6-ovulate; style equal to the 
stamens (about 4 cm. long from base), capitellate. Legume not 
known. 

Type collected in Panama by Hayes. 

Specimens examined: 

Panama: Hills around the Agricultural Experiment Station at Ma¬ 
fias Hernandez, near Old Panama, flowers July 1.0, 1914, Pit- 
tier 6714. 

22. Inga Tuerckheimii Pitticr. Contr. XL S. Nat. Herb. 18:192. 

1916. 

A tree, the branehlets subangulous, covered with numerous 
white lentioels, the younger parts, raehis of the leaves and peduncles 
ferruginous-pubescent. Raehis of the leaves winged between the 
leaflets, 3.5 to 6 cm. long; glands small, irregularly shaped, sub- 
stipitate; leaflets 3-j ugate, coriaceous, the petiolules about 3 mm. 
long, the blades ovate, oblong or ovate-lanceolate, acute, 2.5 to 11 
cm. long, 1 to 5.5 cm. broad, sparsely pubescent or glabrescent above, 
fulvous-pubescent, strongly veined and reticulate beneath, the costa 
and veins ferruginous-pubescent, the former impressed on the upper 
face of leaflet. Floral spikes in clusters of 4 to 5 in the upper axifs, 
the peduncles 1 to 2 cm. long; bractlets ovate-lanceolate, 3 to 5 ram. 
long, pubescent, caducous; flowers sessile; calyx densely ferrugi¬ 
nous-pubescent, 5.5 to 6.5 mm. long; corolla 12 to 14.5 mm. long, 
broader at the apex, ferruginous-pubescent; stamen tube inclosed; 
ovary sessile, depressed laterally. Legume not known. 

Specimen examined : 

Guatemala : Cob&n, Alta Verapaz, alt. 1,450 meters, flowers April 
1887, Turckheim (J. D. Smith , 1214, type). 
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23. Inga monticola Pittier, Contr. U. S. Nat. Herb. 18:190. pi . 96 . 

1916. 

A spreading tree, 16 m. high, the branchlets terete, lenticellous, 
the younger parts ferruginous-pubescent. Rachis of the leaves nar¬ 
rowly winged, ferruginous-pubescent, 5.5 to 10 cm. long; leaflets 
mostly 4-jugate or less, the petiolules pubescent, 1 mm. long or less, 
the blades oblique, membranous, oblong or ovate-elliptic, rounded at 
the base, acute or short acuminate, glabrous and lustrous above, 
glabrous or sparsely hairy and reticulate beneath, 4 to 14.5 cm. long, 
1.5 to 5.5 cm. broad, the eo&ta and veins pubescent on both fa- 
ees. Floral spikes single in the axils of the upper leaves, 
the peduncles ferruginous-pubescent, 3 to 4 cm. long; bract- 
lets lineal, 1 to 3 mm. long; calyx substriate, minutely puberulent, 
4.1 to 4.3 mm. long; corolla 7 to 8 mm. long, funnelform, minutely 
pubescent, the lobes about 1.5 mm, long; istamen tube inclosed. 
Legume 8 to 16 cm. long, 5 cm. broad, rounded at the base, acuminate, 
the faces glabrous, blackish, transversally grooved, the margin fer¬ 
ruginous-pubescent; seeds 5 to 10. 

Specimen examined: 

Panama: Bismark above Penonome, Province of Code, flowers and 

fruits March 6, 1908, Williams 316; type. 

24. Inga cobanensis Pittier, Contr. U. S. Nat. Herb. 18:188. 1916. 

A tree, the pubescence ferruginous or rufous all over, Rachis 

of the leaves winglefcs, oh the petiolar part, winged between the 
leaflets, the glands small, sessile; leaflets 3-jugate, the petiolules 
hairy, up to 2 mm. long, the blades ovate, rounded at the base, 
acute or subaeuminate, 3 to 11 cm. long, 1.5 to 5.5 cm, broad, 
glabrous above except on the pubescent venation, reticulate and to¬ 
rn ento'se beneath. Floral spikes 3 to 6 in the axils of the upper 
leaves, the peduncles densely pubescent, 1 to 3 cm. long, the flower 
heads elongate and many flowered; bractlets lineal hairy, shorter 
than the calyx; flowers sesteile; calyx densely pubescent, 4.3 to 6.3 mm, 
long, the teeth short and acute; corolla 11.6 to 13.2 mm. long, villous, 
the lobes ovate-lanceolate, acute, 1.5 to 2 mm. long; stamen tube 
usually inclosed, the filaments about 3 cm. long from base of tube; 
ovary sessile, glabrous, flattened; style about 4.5 cm. long. Leg¬ 
ume not known. 

Specimen examined: 

Guatemala: Cob&n, Alta Verapaz, alt. 1450 meters, flowers April 
1887, J. D . Smith , 1214, type. 
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25. Inga mollifoliola Pittier, Contr. U. S. Nat. Herb. 18: 189. 1916. 

A tree, the branchlets terete, glabrous, lenticellous, the younger 
part ferruginous-tomentose. Raohis of the leaves narrowly winged, 
densely ferruginous-tomentose, 4.5 to 9.5 cm. long; stipules lan¬ 
ceolate, sparsely hairy, about 5 mm. long; glands small, sessile, 
often obsolete; leaflets 4 to 5-jugate, short-petiolulate, membranous, 
oblique, elliptic-ovate or oblong, narrow and rounded at the base, 
acuminate, glabrous and lustrous above, softly ferriiginous-tomcut-ose 
beneath, 3.5 to 12 cm. long, 1 to 4 cm. broad, the costa and veins 
densely hairy and prominent beneath. Floral spikes single or 2 
or 3-clustered in the upper axils, the peduncle's densely ferruginous- 
pubescent, 2.5 to 4.5 cm. long; bractlets lineal or subulate, hairy, 
3 to 4 mm, long; calyx more or less stipitate, 5 to 6 mm. long, 
coarsely pubescent; corolla 8.5 to 10 inm. long, villous, the lobes 
about 2 mm. long; stamen tube inclosed. Legume not known. 
Specimen examined: 

Costa Riga: Rodeo de Paeaea, near San Jose, in forest, flowers 
January 1891, Pitiicr (Inst. Fis. Geogr. 3251, type). San Mar¬ 
cos de Dota, in forest, flowers March 1893, Tondvz (Inst. Fis. 
Geogr. 7548). 

2b, Inga Pringlei Harms, Report. Sp. nov. 13: 526. 1915. 

A small tree; branchlets angular, velvety-villous, lenticellous. 
Rachis of the leaves more or less narrowly winged, ferruginous- 
hairy, 7 to 10 cm. log; leaflets mostly 5 sometimes 4-jugate, briefly 
petiolulate; glands very small, subsessile, perfuse; petiolules 1 mm. 
long; blades ovate to oblong-lanceolate, usually rounded at the 
base, acute, glabresoent above, paler and p u berulou’s beneath, 2 5 
to 3 cm. broad. Inflorescences single, geminate or termite, axillary 
or terminal, the peduncles ferruginous-hairy, 4 to 6 cm. long, the 
flower heads elongate and dense; bractlets lineal, 4 to 7 mm. long; 
calyx slightly striate, sparsely and briefly ferruginous-hairy, 5 to 
6 mm. long; corolla appressed-villous, 6 to 9 mm. long; stamen 
tube inclosed. Legume not known. 

Specimen examined: 

Mexico: Near Jalapa, State of Veracruz, at an altitude of 1330 
meter, flowerfc April 11, 1899 (Pringle 8125, type). 

27. Inga micheliana Harms. Repert. Sp. nov. 13:525. 1915. 

A tree; branchlets terete or subangular, densely ferruginous- 
hairy. Rachis of the leaves rather broadly winged, ferruginous- 
hairy, 5 to 9 cm. long; leaflets mostly 4-jugate, subsessile; glands 
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very small, subsessile, pertuse; blades oblong to lanceolate, obtufce, 
glabrescent above, sparsely villous beneath, 4 to 10 cm. long, 1.5 to 

3.5 cm. broad. Inflorescences axillary, geminate; peduncles 3 to 

4.5 cm. long, densely ferruginous-villous; flowers sessile; bractlet* 
diminute, ovate, villous; decidous; calyx densely villous, 4 to 5 
mm. long; corolla densely silky-villous, 10 to 11 mm. long; stamen 
lube inclosed. Legume not known. 

Specimen examined: 

(J u at km ala : Rio Negro, Department of Quiche, alt. 1200 meters; 
flowers March 1802, fleydr <0 Luz (J. D. Smith 3310, type). 

Series Q-Calocephalw 

Rachis of the leaves winged or almost naked. Glands sessile or 
sobstipitate. Stipules and bractlets persistent. Flowers sessile, thick 
or slender; calyx tubular or campamilate, more or less hairy, some¬ 
times striate; corolla silky villous. Legume large, flat or serew- 
twisted, glabrous or densely rufous-hairy. 

Leaves glabrous or glabre'scent; leaflets lustrous, hullatc, usually 
2-jugate, often 1-jugate; legume 30 to 60 cm. long, 7 cm. broad, 
glabrous, with rounded, not prominent margins 29. I. spectabilis. 
Leaves more or less hairy. Legume seldom over 30 cm. long, either 
glabrous with prominent, margins, or rufous-liairy. and flat or 
screw-twisted. 

Rachis of the leaves narrowly winged below the terminal pair 
of leaflets only; legume glabrous 

Leaves glabrescent: calyx 7 1o 8 mm., corolla 13 to 15 nun. 
long: legume about 4 cm. broad 30. 7, panamensitt. 

Leaves hairy; calyx 17 to 20 mm., corolla 29 to 32 mm. 
long; legume 2.5 to 3 cm. broad 31. 7. Purpimi . 

Rachis of the leaves completely winged; legume densely rufous- 
hispid. 

Leaflets mostly 3-,iugate, softly hairy above, velvety be¬ 
neath; calyx 10.5 to 11 mm., corolla 23 to 23.5 mm. long; 
legume 5 to 6.5 cm. broad 32. 7. lindenima . 

Leaflets mostly 4-jugate, sparsely hairy all over; calyx 
14 mm., corolla 25 mm. long; legume 3 to 4.5 broad 

33. 7. Ooldmanii . 

28. Inga spectabilis Willd. Bp. PI. 4:1017. 1805. 

A middle-sized tree, the branchlets angular. Leaves glabroufc or 
glabrescent; rachis 3.5 to 10 cm. long, marginate or narrowly 
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winged; stipules narrow lanceolate or lineal, 6 to 12 mm. long; 
glands large, sessile; leaflets 1 to 3-jugate, sessile or almost so, 
coriaceous, bullate, broadly ovate to obovate, obtuse or subacute, 8 
to 26 cm. long, 5 to 14 cm. broad, lustrous above, the costa, veins 
and venules strongly prominent beneath. Floral spikes paniculate 
at the end of the branch lets, the peduncles thick, 2.5 to 4 cm. long, 
minutely pubescent; bracelets ovate-lanceolate, pubescent; calyx 
broad, 7 to 8 mm. long, minutely pubescent; corolla white, 18 mm. 
long, silky villous. Legume glabrous, 30 to 60 cm. long, about 7 cm. 
broad and 2.5 to 3 cm. thick, the margin^ rounded, the apex obtuse; 
seeds 7 to 16 or more. 

Type probably from Santa Marta, Colombia, from a cultivated 
tree. 

Costa Rica: Turrialba, flower’s November 1893, Tonduz , October 
1894, Pittier (Inst. Fis. Geogr. 8433, 9041); Talamaca (Pit- 
tier) ; Boruea, fruits February 1891, Tonduz (Inst. Fis. Geogr. 
4765) ; Buenos Aires, Dirpus basin, fruits February 1891, Tonduz 
(Inst. Fis. Geogr. 3826); Boca Culebra (Pittier). 

Panama: Chagres, January 1850 (Fendler); Matachin, Canal Zone 
((). Kuntze 1923) Hospital Grounds at Ancon, Canal Zone, fruits 
March, 1910 (Col. Chas. V. Mason ); around Culebra, Canal 
Zone, leaves only January 15, 1911 (Pittier 2423); between Las 
Caseadas and Bus Obispo, Canal Zone, flowers July 1, 1911 (Pit- 
tier 3746); Bismarck, above Penonome, Province of (We, fruits 
March 1908 (Williams 383, 584). 

29. Inga panamensis Seemann. Bot. Voy. Herald 117. 1852-57. 

A small tree, the branchlets slender, terete. Kachis of the leaves 
very narrowly winged below the terminal pair of leaflets. 4 to 8 cm. 
long, brownish hairy; stipules ovate, acute, 6 to 9 mm. long; glands 
very small, sessile; leaflet's 1 to 3-jugate, petiolulale (the petiolnles 
4 mm. Jong), ovate to obovate, obtuse, glabreseent, 7.5 to 15 cm. 
long, 4.5 to 10 cm. broad. 1 lie costa and venules more or less lurry 
and prominent beneath. Floral spikes single, axillary or terrnmal, 
lire peduncles striate, sparsely hairy, 1.5 to 3.5 cm. long; bractlets 
lineal, hairy, 1 to 1.5 cm. long; calyx broad, sparsely hairy, 7 to 
8 mm. long; corolla 13 to 15 mm. long, silky pubescent. Legume 
glabrous, thick, 15 cm. long and over, about 4 cm. broad, the margins 
very prominent. 

PanamA : Near Cruces, Canal Zone, in woods (Seemann 407, type); 
Bismarck above Penonome, province of Code, leaves only March 
19, 1908 (Williams 589). 
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30. Inga Purpusii Pittier, (Jontr. U. S. Nat. Herb. 18:199. 1916. 
Rranchlets angular, brownish hairy. Rachis of the leaves densely 

hairy, 10 to 13.5 cm. long, narrowly winged between the two ter¬ 
minal pairs of leaflets; stipules ovate or oblong, densely pubescent, 
7* to 10 mm. long; glands obsolete, or very small and sub,sessile; 
leaflets 2 to 3-jugate, briefly petiolulate (the petiolules about 1 nun. 
long), ovate to oblong, acute or short-acuminate, more or less 
Sparsely hairy all over, reticulate, 10 to 18 cm. long, 5 to 
9 cm. broad, the costa, and veins more or less pubescent and 
prominent on both faces. Floral spikes axillary or terminal, the 
peduncles ferruginous-hairy. 3 to 5 cm. long; bractlets lineal, hairy, 
2 to 2.5 mm. long; calyx striate, 17 to 20 mm. long, minutely 
pubescent; corolla 29 to 32 mm. long, villous. Legume 30 cm. long, 
more or less, 2.7 cm. broad, glabrous, with thick, rounded margins. 

Mexico: Finca Yolanda, Chiapas, flowers and fruits September 1913 
(C. A . Pur pus 6811, type). 

31. Inga, lindeniana Benth. Hook. Loud. Journ. Bot. 4: 608. 1845. 
A tree; branchlcts angular, densely rufous-hirsute. Rachis 

winged, also rufous-hirsute, the wings attenuate at both ends; 
leaflets 3-jugate, ample, membranous, subsessile; leaflet blades ovate, 
acuminate, light green and softly hairy above, velvety beneath, the 
larger ones, terminal, 23 cm. long 11.5 cm. broad. Floral spikes 
pedunculate,, the heads oblong; flowers sessile; bracts lineal-lan¬ 
ceolate, caducous; calyx„tul>ular. striate, silky puberulous, 10.0 mm. 
long; corolla silky villonfc, 23.3 mm. long. Legume 15 to 30 cm. 
long or over, 5 to 6.5 cm. broad, densely rufous-villous, thick, flat 
before maturity, screw-twisted later. 

Mexico: Teapa, State of Tabasco, Mexico ( Linden 726, type). 

32. Inga Goldmanii Pittier, Contr. U. S. Nat. Herb. 18:198. 1916. 
A tree 6 to 10 m. high, with depressed, spreading crown; 

branchlets angular, the younger growth, the rachis of the leaves 
and the peduncles densely rufous hairy. Rachis of the leaves 
winged, 9 to 25 cm. long, the petiolar part 2 to 4 cm. long; stipules 
heart-shaped, obtuse; glands sessile or stipitate; leaflets 3 to 
4-jugate, almost sessile, coriaceous; blades oblique, ovate to 
oblong, rounded at the base, obtuse or acute at the apex, 
sparsely villous, the venation impressed above and strongly promi¬ 
nent beneath, 7 to 20 cm. long, 5 to 11 cm. broad. Inflorescences 
axillary, long pedunculate; calyx 14 mm. long, densely fulvous- 
pubescent; corolla densely fulvous-hairy, 25 mm. long, the lobes 
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8 mm. deep, narrow and acute; stamen tube inclosed. Legume flat 
or twisted, sessile, long stipitate, rounded or subacute at the apex. 
20 cm. long or more, 3.5 to 4.5 cm. broad, densely rufous-hispid, 
the margin’s rounded and deeply suleate on the sutural line. 

Costa Rica: In forest at Banana Liver near Port Limon, leaves 
only May 1, 1903 (Cook cb Doyle. 429) ; Rio Hondo; plains of 
Sta. Clara, in pastures; fruits May 1902, D it tier (Inst. FLs. 
Geogr. 16376). 

Panama: Near Gatuu, Canal Zone, fruits February 10, 1911 (E. JL. 
Goldman 1866, type). 


Series d -Vulpinw 

Branehlets, leaves and inflorescences hirtous, pilose or setotee. 
liachis of the leaves winged. Glands small, stipitate. Flower 
heads subelongate, short or long’ pedunculate. Bracts caducous. 

Flowers sessile or pedicellate: corolla villous. 

Floral ’spikes briefly pedunculate; flowers sessile; medium-sized 
tree 34. /. Tonduzii 

Flora] spikes long pedunculate; flowers pedicellate; shrub or 
small tree 35. /. Coolcii. 

33. Inga Tonduzii Donnell Smith, Bot. Gaz. 44: 112. 1907. 

4 tree with rounded crown; branehlets densely ferruginous- 
setulous. Racliis of the leaves setulous, winged, 9 to 14 cm. long, the 
petiolar part naked, 1.5 to 2 cm. long, the wings 1.0 to 1.5 cm. broad, 
involuted; stipules deltoid, acuminate, 10 to 12 mm. long, caducous; 
glands small, briefly stipitate; leaflets 2 to 3-jugate, sessile, co¬ 
riaceous; blades elliptic or ovate-elliptic, rounded and subermrrginate 
at the base, acuminate, hairy on both faces, 4 to 17 cm. long, 2 to 
9 cm. broad. Inflorescences single or geminate in the axils, or 2 to 
3-clustered at the end of the branehlets; peduncles densely hairy, 
about 2 cm. long, the flower-heads elongate, densely flowered; flow¬ 
ers sessile; bractlets lineal-lanceolate, hairy without, subpersistent.; 
calyx 10 to 12 mmb long, sparsely hairy, striate; corolla yellowish 
white, 27 mm. long, deeply lobulate, villous; stamen tube inclosed; 
ovary glabrous. Legume flat and thin, sparsely hairy, 15 to 30 cm. 
long, 3.8 to 4.4 cm. broad, the margin rounded and deeply suleate 
along the Sutural line. 

Costa Rica: Las Vueltas do Tneurrique, in forest, flowers and fruits 
December 1898, Tondnz (Inst. Fis. Geogr. 12928, type). 
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34. Inga Cookii Pittier, Conti*. U. S. Nat. Herb. 18: 203. 1916* 

(PI. XXXI)' 

A shrub or small tree, all parts more or less covered with long, 
brown setulous hairs. Raehis of the leaves winged, 5 to 7.5 cm. long, 
the petiolar part 0.5 to 1 cm.; stipules ovate, 3 to 4 mm. long; 
glands small, long stipitate; leaflets 3-jugate, subsessile; the blades 
ovate to lanceolate, obtuse at the bake, acuminate, hairy, ciliate on 
the margin, 3.5 to 13 cm. long, 2 to 5 cm. broad. Inflorescences 
axillary, single; peduncles slender, about 8 cm. long; flowers pe¬ 
dicellate; braetlets lanceolate, 2 to 4 mm. long, glabrous inside, 
subpersistent; pedicels about 2.5 mm. long; calyx tubular, 4 mm. 
long; coroPa tubular, broadened toward the apex, about 11 nun. 
long, the lobe's short and narrow; stamen tube inclosed. Legume not 
known. 

Guatemala: Near the Finca Sepacuite, Alta Verapaz, in forest; 

flowers March 27. 1902 ((look if* Griggs 202, type, 226 & 505). 

Series e~Longiflor<t 

Raehis of* the leaves winged. Glands sessile or very brefly 
stipitate. Braetlets caducous. Flowers sessile, slender, very long, 
calyx striate, glabrous, except on the teeth; corolla silky villous. 
Legume flat or twisted, densely rufous hairy. 

35. Inga mucuna Walpers & Ducliass., Walp. Ann.2: 459. 1851- 

52. (PI. XXVI.) 

A middle sized tree with spreading crown, the branclilets angu¬ 
lar, at first ferruginous-hairy. Raehis of the leaves winged, densely 
frown strigose-hairv, 11 to 22 cm. long, the petiolar pai*t 2.5 to 3.5 
cm., the wings 1.7 to 3 cm. broad; stipules heart-shaped, acute*, 5 
to 8 imn. long, persistent; glands very small, subsessile: Vaflets 2 
to 3-jugate, membranous, the petiolules hairy, 3 mm. long, the 
blades ovate-orhicnlatc to ovate, acute or abruptly acuminate, hairy- 
strigosc above, tomontose-pubescent and reticulate beneath, 6 to 
17.5 cm. long, 4 to 11 cm. broad, the terminal pair largest, the costa 
and veins densely hairy. Floral spikes axillary, iinglc, the peduncles 
5 to 8 cm. long, densely brown hairy; flowers sessile; braetlets el¬ 
liptic, hairy, about 6 mrn. long, caducous; calyx striate, 2 cm. long, 
glabrous except on the teeth tips; corolla slightly broader at the 
apex, white, villous, 4.5 cm. long, the lobes 7 mm. long or less; 
stamen tube slender, long exserted; stigma capitellate. Legume flat 
or serew twisted, sessile, up to 30 cm. long, 5 cm. broad, the margins 
rounded, the fceeds numerous. 
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Panama: Panama, 1850 (Duckassainy HI, type); banks <>£ the 
Samlm River, southern Darien, flowers & fruits February 1, 1912 
(Pittier 5525). 

Series f~ Dysanilur 

Habit and foliage of the Eningw . Rachis of the leaves (hi our 
species) wingless. Glands sessile. Floral spikes loose or erect; 
corolla and calyx densely covered with curled, felted hairs. Legume 
bat, rufous hairy. 

36. Ingu standleyana Pittier. Conti*. TI. S. Nat. Herb. 18:204. 1916. 

A low tree with rounded crown, the young branchlets. peduncles, 
rachis of the leaves and flower heads densely rufous hairy. Rachis 
of the leaves wingless, terete, 10 to 15 cm. long, the petiolar part 
2.5 to 4 cm; glands large, sessile, pertuse; leaflets 4-jugate, subses- 
sile; the blades suboblique, ovate or obovate. rounded at the base, 
obtuse or acuminate, glabrous except on the costa above, Softly vil¬ 
lous and prominently veined beneath, eiliate on the margin, 5 to 13 
cm. long, 4 to 8 cm. broad. Inflorescences axillary, geminate, 
elongate; peduncles 2.5 to 4 cm. long; hractlets ovate, very small 
and caducous: flowers sessile, the calyx and corolla densely to 
mentose; calyx 5 mm. long, the lobes 3 to 4 mm. deep; stamen 
tube inclosed, pink, colored as are the filaments; ovary hairy on 
the sutural lines; style about 5 cm. long. Legume fiat and densely 
iufous hairy. 

Panama*. Vicinity of La Palma, southern Darien, in old clearings; 
flowers, January 26. 1912 (Pittier 5496, type). 

Section 5. ETJINGA 

Flowers mostly broader than in Pseudinga, sessile in erect 
spikes, and usually falling off from the base of the spike as 
this becomes longer. Calyx tubular or sometimes campanulate, 
often sparsely hairy and longitudinally striate. Corolla silky 
pubescent or villous. Legume often briefly tomentose, thick, the 
margins broad, diversely sulcate, straight and impressed between 
the broad faces or twisted and more or less covering the latter. 
Indumentum mostly fulvous, rufous or ferruginous. Rachis of the 
leaves almost always winged. Glands sessile, substipitate or long 
stipitate, seldom obsolete. Leaflets 2 to 7-jugate. Inflorescences 
axillary, single or geminate. Flowers mostly over 1 cm. long, hardly 
ever exceding 2.5 cm. 
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Series a-Tctragomr. 

Leguiue straight or almost so, with a 4-angled cross-section, the 
laces broad and smooth, the margins, mostly concave, longitudinally 
silicate. In florescences axillary, single or, seldom, geminate. Flow¬ 
ers long and slender; ovary 4-sulcate. 

Rachis of the leaves winged between the two upper pairs of 
leaflets only; leaflets 2 or 3-jugate; calyx teeth short and 
densely hairy 37. 7. biolleyana. 

Rachis of ihr leaves winged between all the leaflets pairs; 
calyx teeth mostly long and sparsely hairy. 

Leaflets 5-6-jugate. Legume very short, (5 cm. long) 

38. J. Calderoni 

Leaflets 3-, mostly 4-jugate, seldom over 13 cm. long 

Peduncles of the floral spikes 2 to 2.5 cm. long; bract- 
lets unusually conspicuous, up to 2.2 cm. long; pu¬ 
bescence mostly fulvous and dense 39. 1 . Rensoni 
Peduncles of the floral spikes 6 to 10 cm. long; bract- 
lets not very conspicuous, up to 1.4 cm. long; pu¬ 
bescence brownish and never very dense 

40. 7. Preussii 

Leaflets 2 to 5, mostly 3-jugate, the terminal pair almost 

always over 13 cm. long 

Legume 1.5 cm. long, more or less 4-angled; leaflets 
4-5-jugate, 6-10 cm. long; a fehrub; interfoliolar 
glands substipitate 41. 7. salvadorensis 

Legume seldom less than 9 cm. long 

Glands long stipitate; leaflets sparfcely hairy be¬ 
neath; corolla about 32 mm. long 

42. 7. jimeneziana 

Glands sessile or briefly stipitate; leaflets softly 
villous or pubescent beneath; corolla not over 24 
mm. long 43. 7. Pittierii 

37. Inga biolleyana Pittier, Contr. IT. S. Nat. Herb. 18: 207. 1916. 

A Small tree. Rachis of the leaves winged only under the up¬ 
per leaflet pair, or not winged at all, ferruginous-pubescent, 4 to 
9 cm. long; stipules broadly ovate, acute, 7 to 9 mm. long, per¬ 
sistent; glands small, briefly stipitate, often obsolete; leaflets mostly 
3-jugate, sometimes le'ss, the petiolules 2 to 3 mm. long, the blades 
ovate-elliptic, acute, sparsely glabrescent above, paler, reticulate and 
sparsely hairy beneath, 4.5 to 15 cm. long, 2 to 6 cm. broad, the 
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costa and veins pubescent on both faces and very prominent beneath. 
Floral spikes single in the upper axilfc, the peduncles ferruginous- 
hairy, 1 to 1.5 cm. long; bractlets lineal-lanceolate, 9 to 12 mm. 
long, persistent; calyx about 11 mm, long, the tube sparsely ful¬ 
vous-pubescent, the teeth short, densely hairy; corolla tubular, 
broadening toward the apex, 28 to 31 mm. long, stamen tube long 
ex,sorted, the filaments purple; ovary 4-suleate. Legume not known. 

Lost a Rica: Turrialba, at an altitude of 750 meters, in pastures; 
flowers November 1893, Tonduz (Ins. Fis. Geogr. 8391, type). 

38. Inga Calderoni Stand ley, Journ. Wash. Acad. Sc. 13: 352. 1923. 
Young bran chiefs densely pilose with short fulvous hairs. Rachis 

of the leaves 5.5 to 9 era. long, narrowly winged, densely short- 
pilose : leaflets 5-6-jugate, narrowly oblong-lanceolate, long-atten¬ 
uate, obliquely obtuse or rounded at the base, 7 to 10.5 cm. long, 1.5 
to 2.2 cm. broad, copiously fulvous-pilose above with subappmssod 
hairs, more densely pilose with mostly spreading hairs beneath. 
Legume oval-quadrate, strongly compressed, 5 cm. long, 3.5 cm. 
broad, nearly 1 cm. thick, covered with a dense feltlike toment.um 
of stiff fulvous hairs. 

Ki. Satvapok: Oomafcagua, fruits December 1922 (Dr. S. Calderfin 
No. 1392, typel. 

The description of this species is too incomplete to permit of its 
being put with certainly in its right place. The legume would 
suggest a member of the Pscmlinga- Vulpimv, a series not represented 
heretofore in Central America, but the other characters indicate 
a close relation with the Eningac-Tetragonae. 

39. Inga Rensoni Pittier, Contr. V. S. Nat. Herb. 18: 209. 1916. 
A medium-sized tree. Rachis of the leaves densely fulvous hairy, 

winged, 8 to 12 cm. long, subwinged below the basal leaflets ; stipules 
ovate or oblong, obtuse, 6 to 12 mm. long, persistent ; glands 'subses- 
sile, irregular; leaflets mostly 4-jugate, sometimes less, the petiolules 
2 to 3 mm. long, densely fulvous-hairy, the blades ovate or ovate- 
lanceolate, acute, pubescent above, reticulate and tomentose-pubescent 
beneath, 6 to 13 cm. long, 2.5 to 6 cm. broad, the costa and veins 
densely fulvous-hairy. Floral spikes single in the axils, the peduncles 
fulvous-hairy, 2 to 2.5 cm. long; bractlets very conspicuous, lineal-lan¬ 
ceolate or ovate, 1 to 2.2 cm. long, subpersistent; calyx irregular in 
length (14 to 22.5 mm.) striate, sparsely apprefesed pubescent; corolla 
silky villous, 21 ty 22 mm. long, the lobes short and obtuse; stamen 
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tube inclosed. Legume glabrous, substipitate, about 18 cm. long, 
the faces flat or concave, 3 to 3.5 cm. broad, coming together at the 
pointed apex, the margin concave, 1 to 2 cm. broad. 

El Salvador: Vicinity of San Salvador, in coffee-plantations ( C . 

Benson No. 239, type). 

40. Inga Preussii Harms, Repert. Sp. nov. 13 :420. 1914. (PL 

XXVII.) 

A tree about 15 m. high. Bachis of the leaves winged except on 
the petiolar part, brownish-villous, 5 to 13 cm. long; stipules ovate 
or ovate-lanceolate, tomentose-pubescent without, about 5 mm. long; 
glands Ismail, subsessile; leaflets 3 to 4-jugate, the petiolules 2 mm. 
long or less, the blades ovate to ovate-elliptic or oblong, acute or 
acuminate, sparsely pilous above, reticulate and densely villosulous 
beneath, 5.5 to 12 cm. long, 2.5 to 7 cm. broad, the costa and vein* 
pubescent on both face's. Moral spikes single or geminate in the 
axils, the peduncles 6 to 10 cm. long; bracelets lanceolate, acute, 7 
to 14 mm. long; calyx villosulous or sparsely hairy. 10 to 12 mm. 
long; corolla silky villous, about 2 cm. long; stamen tube shortly 
exserted. Legume sessile, stipHate, glabrous, 21 cm. long, more or 
less, the faces 2.5 to 3.5 cm. broad, concave, meeting in a rounded 
apex, the margin concave, 3-sulcat.e, 1 to 1.5 cm. broad at the base 
and narrowing toward the apex. 

El Salvador: Hacienda Guadalupe near San Salvador, flowers Feb¬ 
ruary 1900 (Preuss 1386, type); above Jzaleo, Department of 
Sonsonate, at an altitude of 800 meters, fruits February 1907 
(Pittier 1974). 

41. Inga salvadorensis Britt. & Rose, North-Amer. FI. 23: 12. 1928. 
A shrub, the twigs densely brownish-pubescent. Rachis of the 

leaves winged, densely pubescent, the petiolar j)art 1-2 cm. long; 
leaflets 4 to 5-jugate, lanceolate to oblong, acuminate, 6 to 10 cm. 
long, entirely pubescent, venation very prominent beneath. Floral 
spikes 4 cm. long. Legume 1.5 cm, long, somewhat flattened, more 
or less 4-angled, velvety pubescent. 

El Salvador: Near San Salvador, 1923 (Dr. S. Calderon 1828). 

The main features of this new species would be its reduced size 
and, above all, its extraordinary fruits. The very incomplete de¬ 
scription reproduced above shows that only imperfect specimens have 
been collected. The legitimacy of this type must- be considered 
doubtful until better and more copious materials are at hand. Its 
description reminds that of Inga Calderoni Standley, cited above. 
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42. Inga jimeneziana Pittier, Contr. TJ. S. Nat. Herb. 18:208 1916. 

A tree with rounded crown. Raehifc of the leaves narrowly 

winged, sparsely ferruginous-hairy, 5 to 15 cm. long, the petiolar 
part terete or hardly marginate; stipules ovate-lanceolate, acute, 1 
to 2 cm. long, pubescent, persistent; glands small, mostly long 
fctipitate; leaflets 2 to 3-jugate, seldom 4-jugate, subsessile (i. e. the 
petiolules not over 1 mm. long), the blades broadly ovate to ovate- 
elliptic, acuminate, lustrous and sparsely hairy above, reticulate be¬ 
neath, 7 to 21 cm. long, 3 to 11 cm. broad, the costa and veins 
fulvous-hairy on both faces. Floral spikes single or geminate in 
the upper axils, the peduncles fulvous-hairy, 1.5 to 4 cm. long; 
braetlets lanceolate to lineal, 1 to 1.5 cm. long, persistent; calyx 
striate, fulvous-pubescent, about 12 mm. long, the teeth narrow and 
subulate; corolla tubular, broadened at the apex, about 32 mm. 
long, the lobes short and broad; stamen tube included, the fila¬ 
ments deep purple. Legume sessile, glabrous, 11.5 to 30 cm. long, 
t-lie faces 3 cm. broad, the margin 1.5 cm. broad, 2-snlcate. 

Costa Rica : Banks of Colorado River near Turrialba; flowers and 

fruits November 1893, Tonduz (Inst. Fis. Geogr. 8333, type) ; 

Aragon near Turrialba, flowers October 1894, Pittier (Inst. Fis. 

Geogr. 9041) ; Las Vueltafc de Tucurrique, in pastures, flowers 

and fruits April 1892, Tonduz (Inst. Fis. Geogr. .13055). 

43. Inga Pittierii Midieli, Bull. Herb. Boiss. 2:446, pi. 13. 1894. 

A small tree. Rnchis of the leaves rufous or fulvous pubes¬ 
cent, either terete, marginate or narrowly winged, 6 to 17 cm. long; 
stipules ovate, oblong or lanceolate, obtuse, 8 to 16 mm. long, sub- 
persistent ; glands small, sessile or substipitate; leaflets 3 jugate 
or seldom less, the petiolules 2 to 4 mm. long, the blades ovate to 
ovate-elliptic, acute or abruptly acuminate, sparsely scabrous-pu¬ 
bescent; or giabrescent above, reticulate and softly pubescent be¬ 
neath, 6 to 23 cm. long, 2.5 to 11 cm. broad, the costa and veins 
densely fulvous-pubescent, on both sides. Floral spikes single in the 
upper axils, the peduncles 1 to 4 cm. long, densely fulvoute-pubes- 
eent; braetlets ovate to lineal-lanceolate, pubescent, 5 to 12 mm. 
long, subpersistent; calyx 8 to 13 mm. long, pubescent, striate, the 
teeth subulate; corolla tubular, broadening toward the apex, sparsely 
appressed villous, 19.5 to 24 mm. long, the lobes narrow, densely 
villous; stamen tube included or slightly exserted, the filaments 
pink. Legume sessile, glabrous, 9 to 18 cm. long, the faces and 
margins about equally (1.5 to 2.5 cm.) broad, joining in a cuspidate 
apex. 
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Costa Rica: Banks of Rio Ceibo near Buenos Aires, Piquis basin, 
flowers and fruits February 1892, Tonduz , (Inst. Fis. Qeogr. 
4977, type) ; around Sto. Domingo de Osa, in forests, flowers 
and fruit March 1896, Tonduz (Inst. Fis Qeogr. 10030); near 
Juan Vinas, in coffee plantations, fruits April 26, 1903 (Cook 
& Doyle 389). 

PanamA: Forests around San Felix, eastern Chiriqui, flowers De- 
cember 30, 1911, (Pitticr 5452) ; Bismarck above PenonomS 
province of Code, fruits March 5-19, 1908 ( Williams 489). 

Series b -Sulcata. 

Fruits assuming more or le&s the appearance of a piece of rope, the 
margins entirely or partly covering the faces. 

Raehis of the leaves wingless, or winged only between the two 
upper leaflet pairs. 

Leaflets oblong-elliptic; main raehis q.uite wingless 

x 44. 7. cocleensis . 

Leaflets mostly broadly ovate, sometimes oblong; main 
raehis often narrowly winged between tlie two upper pairs 

45. 7. eriorhachis . 

Raehis of the leaves winged from the basal leaflets to the apex 
Flowers relatively small and slender, the calyx not over 
10 mm. long 

Leaflets usually 3-4-jugate; floral spikes single, ge¬ 
minate or at the most ternate in the axils of the leaves 
Bractlets obtuse, very small; glands very small, 
corolla 15 to 17 mm. long, the calyx 8 to 10 mm. 
with short teeth 46. 7. pauciflora. 

Bractlets acute or acuminate, rather large; glands 
large, concave 

Corolla 10 to 12 mm. long, the calyx 5 to 
7 mm. 47. 7. Endlichii . 

Corolla 12 to 13 mm. long, the calyx 7-8 mm. 

48. I. latibra^teata. 

Leaflets usually 4 to 6-jugate; inflorescences mostly 
2 to 6-clustered. and paniculate; glands large 

Young branchlets, raehifc of the leaves and floral 
spikes rusty-t omente) 1 ose or puberulous; calyx 
grayish-pubescent 49. 7. edulift. 

Young branchlets, raehis of the leaves and floral 
spikes densely rubiginous-pubescent; calyx and 
corolla also rubiginous-hairy 50. 7. oerstediana . 
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Flowers relatively large and broad, the calyx not under 10 mm. long 

Flowers more or less stipitate; bractlets suborbiculate 

51. 1 . spuria 

Flowers all sessile; bractlets ovate or lanceolate 

Corolla not over 17 mm. long 

Leaflets ovate or oblong to lanceolate, 2.5-9 cm. long, 1 
to 115 cm. broad; interfoliolal glands small; bractlets 
ovate-lanceolate 6 to 8 mm. long 52. /. xalapensis 

Leaflets oblong, lanceate-oblong or oblanceate-oblong, up 
to 17 cm. long and 6.5 cm. broad; interfoliolal glands 
large; bractlets lanceolate, acute, 8-12 mm. long 

53. 1. Sciadondendron 

Corolla not less than 20 mm. long 

Calyx not over 15 mm, long 

Staminal tube almost equalling the corolla 

54. I . eriocarpa 

Staminal tube long, exceeding the corolla 

55. 1. oophylla 

Calyx over 19 mm. long 

Corolla 27.5 to 29.5 mm. long; leaflets 3 to 4-jugate, 
petiolulate 56. I. rodrigueziana 

Corolla not over 23 mm. long 

‘Leaflets 7-jugate; corolla longer than the 
calyx; pubescence rufous 

1 57. I. Donnell Smithii 

Leaftlets 6-jugat.e; corolla usually shorter than, 
or equal to, the calyx; pubescence grayish 

58. 7. fissicalyx 


44. Inga cocleensis Pittier, Contr. U. S. Nat. Herb. 18:211. 1916. 

A tree, the young branchlets, radii's of the leaves and floral 
peduncles rubiginous-pubescent. Rachis of the leaves wingless, 18.5 
cm. long; glands large, transversally ovate; leaflets 6-jugate, coria¬ 
ceous, the petiolules 3 to 5 mm. long, thick, densely pubescent, the 
blades elliptic-oblong, broadly rounded at the base, acuminate, 
strigose-pilosulous above, densely pubescent and reticulate beneath, 4 
to 13 cm. long, 1,5 to 4.5 cm. broad, the costa and veins rubiginous- 
pubescent, both prominent on the lower face, the latter impressed on 
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the upper face. Floral spikes single, axillary; peduncles 4 to 5 cm. 
long; calyx 6 to 7 mni. long, tubular, rubiginous-pubescent, co¬ 
rolla. . . . Legume slender, terete, minutely rubiginous-pubescent, 
twisted, 10 to 20 cm. long. 

PanamA : Bismarck above Penonom6, province of Cocl6, at an altitude 
of 700 to 1000 meters, fruits March 1908 (Williams 405, type). 

45. Inga eriorhachis Harms, Repert. Sp. nov. 13 :525. 1915. 

A middle-sized tree, the young branclilets, rachis of the leaves 
and floral peduncles densely ferruginous-pubescent. Rachis of the 
leaves wingless or narrowly winged between the two upper pairfe of 
leaflets, 12 to 10 cm. long; stipules very caducous; glands obsolete; 
leaflets 4 to 5-;jugate, coriaceous, the petiolules 1 to 2 mm. long, the 
blades ovate or oblong, obtuse or rounded at the base, obtuse or 
shortly acuminate at the apex, 8 to 17 cm. long, 5 to 11 cm. broad, 
more or less villosulous on both faces, sublustrous above, paler and 
reticulate beneath, the costa and veins densely ferruginous-pubescent. 
Floral spikes 2 to 5-elustered in the upper axils, the peduncles 4 to 6 
cm. long, the flower heads spiciform, 4 to 6 cm. long; flowers sessile.; 
bract-lets obovate, 3 to 4 mm. long, very caducous; calyx tubular, 
ferruginous-villous, 6 to 8 mm. long; corolla 11.5 to 14.5 mm. long, 
ferruginous-villous. Legume not known. 

Costa Rica: Hacienda Belmira, near Santa Maria de Dota, at an 
altitude of 1450 meters; flowers January 1898, Tonduz (Tnst. 
Fis. Geogr. 1163(5, type). 

46. Inga pauciflora Walp. & Duchass., Bot. Syst. 2:460. 1848-50. 
A bushy shrub, about 3 m. high; young branehlets, rachi's of the 

leaves and floral peduncles ferruginous-hairy or pubescent. Rachis 
of the leaves 4.5 to 8.5 cm. long, winged except on the very short 
petiolar part; stipules ovate, obtuse, about 4 mm. long; glands very 
Small, subsessile; leaflets 2 to 4, mostly 3-jugat,e, coriaceous, the 
petiolules about- 1 mm. long, the blades ovate to ovate-elliptic or 
obovate, obtuse or acuminate, 2 to 13 cm. long, 1.5 cm. broad, ap- 
pressed-pilosulous above, villous-tomentose beneath, the costa and vein& 
impressed on the upper face, densely villous-tomentose and prominent 
on the lower face. Floral spikes single or geminate in the upper 
axils, the peduncles 1.5 to 2 cm. long; bractlets ovate, obtuse, very 
small and caducous; calyx ferruginous pubescent, 8 to 10 mm. long; 
corolla white, silky haiiy, 15 to 17 mm. long; stamen tube included. 
Legume not known. 
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Panama: Panama ( Duchasming, type) ; Ancon Hill, Canal Zone, at 
an altitude of about 200 meters; flowers February 20, 1008 
( Williams 32). 

47. Inga Endlichii Harms, Repert. Sp. nov. 19: 63. 1923. 

A tree with the branchlets more or leas angulous, shortly villous. 
Raeliis of the leaves villosulous, rather broadly winged between the 
leaflets pairs, 6 to 12 cm. long, the petiolar part 2 to 3.5 cm., 
wingless; glands large, concave; leaflets 3-jugate, oblong, obovate or 
ovate, (> to 15 cm. long, 3 to 8 cm. broad, the base rounded or slightly 
emarginate, the apex shortly acuminate, the upper face at first pu- 
herulous and later glabrescent, with the midrib hairy, the lower face 
villous or pilosulous, and reticulate. Floral spikels geminate or 
female in the axils, 3.5 cm. long; the peduncles short; flowers ses¬ 
sile; bracelets large, oval or oval-oblong, villous, 3 to 7 cm. long; 
calyx short, 5 to 7 mm. long, villosulous, more or less striate; corolla 
thickly silky-villous, 10 to 12 mm. long. 

Mexico: Vicinity of Jalapa, 1410 m., Veracruz, in gardens and 
hedges; flowers February 1907 (R. End lick 1536, type, in Berlin 
hot. Museum). 

48. Inga latibracteata Harms, Repert. Sp. nov. 19:64. 1923. 

A tree, the branchlets more or less angulous, ferruginous-velvety. 
Rachis of the leaves 7 to 9 cm. long, rather broadly winged between 
the leaflet pairs; glands large, concave; leaflets 3 to 4-jugate, 6 to 
13 cm. long and 3 to 6 cm. broad, oval-oblong-lanceolate, the base 
more or less oblique and rounded, the apex acute or acuminate, the 
upper face sparsely pilose, with the midrib villous, the lower face 
more densely villous and reticulate. Floral spikes 3 to 5 cm. long, 
densely velvety-villous ; bractlets large, ovate to oval-lanceolate, 
acute or acuminate, den'soly villous, 9 to 13 mm. long; calyx densely 
villous, 7 to 8 mm. long; corolla densely hairy, 12 to 13 mm. long 
or more. 

Mexico: Hills near Jalapa, 1,300 meters, Veracruz, flowers April 
1899 ( Pringle 8159, type, in Berlin bot. Museum). 

With the author, I feel inclined to consider these two types as 
mere variations of a single species. They are fco very closely related 
indeed, that it is hard to understand how, in the North American 
Flora, the first happens to be placed within the relationship of Inga 
leptoloba, and not with the second in the group of Inga xalapensis or 
7, spuria . The latter species (I latibracteata) had been placed by 
myself, in 1916 under I. edulis. 
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49. Inga edulis Mart, Herb. FL bras. 113. (Pis. XXVIII, XXlX, 

XXX.) 

A tree 8 to 20 m. high, the indumentum of the branchlets, rachis 
of the leaves & floral peduncles, ferruginous. Rachis of the leaves 
tomentellose, usually winged, 6.4 to 14 cm. long; stipules oblong, 
obtuse, about 5 mm. long, very caducous; glands large, transversally 
oblong, sessile; leaflets 3 to 6-jugate, mostly 4-jugate, subooriaceous, 
the petiolulos lomentellous, about 2 inm. long, the blades ovate or 
obovate to ellij)tic. broadly rounded at the base, acute or acuminate, 
4 to 19 cm. long, 2 to 10 cm. broad, more or less sparsely pilosulous 
or glahresoent and sublustrons above, paler and more or less minutely 
hairy beneath, the costa and veins ferruginous-tomentose, the latter 
slender and impressed on the upper face, the costa, veins and trans¬ 
verse venules prominent on the lower face. Floral spikes single or 
2 to 6 clustered in the upper axils, the peduncles 2 to 3 cm. long, 
densely lomentellous; bractlets ovate to lanceolate, shorter than the 
calyx, deciduous; flowers sessile: calyx grayish appressed-pubes- 
eent. 6 to 7 mm. Jong; corolla snbcampanulate, silky villous, 15 to 
16 mm. long; stamen tube briefly exserted, Legume funiculiform, 
straight or helicoidally curved, ferruginous tomentosc. 30 to 75 cm. 
long and over, 2 cm. in diameter and over, the sulcate margins almost; 
entirely covering the faces; the peduncles thick, 4 to 5 an. long. 

Mexico; Near Orizaba, Veracruz (Mueller 708 and 2208); Jalapa, 
Veracruz ( Schiedc ) ; * near Misantla, Veracruz, flowers March 
1892 ( Schiede }. 

Guatemala: Setzimaj, Alta Verapaz, flowers March 19, 1902 (Cook 
<(■ Grig (if x 50; photo. 3641); around Sepaeuite, Alta Verapaz, 
flowers March 27 and April 15, 1902, and May 1904 (Cook 124, 
228, 620; photo, 3751) (habit of tree) and 3750 (leaf and 
inflorescence) ; Coban, Alta Verapaz, flowers May 1907 ( von 
Tnerrlrhehn IT, 1774) ; near Esperanza. western Guatemala, 
flowers January 19, 1905 (Maxon <&' Hay 3355). 

Costa Rica: San Jose, in coffee plantations, flowers May 1888 Pit • 
t er (List. FIs. Geogr. 233 bis) ; Terraba, in forest, flowers Feb¬ 
ruary 1891, Ton dm (Inst. Fh. Geogr. 3825) ; Guacimo, llanos 
de Santa Clara, young fruits ( Tonduz 148, United Fruit Co’s. 
Herbarium, in U. S. Nat. Herbarium); Las C6ncavas, near 
Cartago, in coffee plantations, flowers April 7, 1903 (Cook and 
Doyle 19 and 20) ; Las Vueltas de Tueurrique, Reventazfin 
Valley; flowers and young fruits November 1898, Tonduz (Inst. 
Fis Geogr. 12745); Suerre, llanos de Santa Clara, fruits April 
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1896 {Donnell Smith 6991;; forests of Xirores, Talamanca, flow¬ 
ers February 1895, Tonduz (Inst. Fis. Geogr. 9357); Boruca, 
Diquis basin, December 1891, Tonduz (Inst. Fis. Geogr. 4710), 
I’anama*. Between Gorgona & Mamei, Canal Zone; flowers Feb- 
ruary 9, 1911 ( Pittier 2696). 

50. Inga oerstediana Benth. in Seeimum, Bot. Voy. Herald: 117. 

1852-57. 

A middle-sized, spreading tree; branchlets, rachis of the leaves, 
petiolules, costa and veins of the leaves, and floral peduncles densely 
rubiginous-pubescent. Rachis of the leaves winged, 10 to 15 cm. 
long; glands obsolete or, when present, large and tran’sversally 
ovate; leaflets 3 to 5-jugate, subeoriaeeous, the petiolules 2 to 4 mm. 
long, the blades oblique or suboblique, ovate to elliptic, obtuse or 
acute at the apex, 4 to 15 cm .long, 2.5 to 7.5 cm. broad, softly pu¬ 
bescent of glabrescent above, more or less densely tomentose and 
reticulate beneath, the veins impressed on the upper face, the costa 
and veins prominent on the lower face. Floral spikes single or 2 to 
f>-c!usteml in the upper axils; flowers sessile; bra clicks very small 
and caducous; calyx 4 to 8 mm. long, rubiginous-pubescent; corolla 
tubular, broadening toward the apex, 14 to 16 mm. long, rubiginous- 
villous; stamen tube equal to the corolla. Legume funiculiform, 
long, more or less twisted, the margins, deeply sulcate, almost entirely 
covering the faces. 

Mexico: Sine loc. {Mueller 708, coll. 1853). 

Costa Rica: Candelaria Mountains {Oersted); El Copoy, Dota 
Mountains, in forests, flowers February 1898, Tonduz (Inst. FIs. 
Geogr. 11683); banks of Rio Ciruelais above Barba, flowers March 
15, 1890, Tonduz (Inst. Fis. Geogr. 2236); near San Jos6, flow¬ 
ers May 2, 1890, Pittier (Inst. FIs. Geogr. 2372). 

PanamA: El Boquete do Chiriqul ( Scemmn , type); in pastures 
near El Boquete. Chiriqul, at an altitude of about 1100 m., flow¬ 
ers March 16, 1911 ( Pittier 3130). 

51. Inga spuria Humb. & Bonpl., Willd. Sp. PI. 4: 1011. 1806. 

A small tree; branchlets grayish or brownish-pubescent. Rachis 

of the leaves grayish or brownish pubescent, winged, 10 to 17 cm. 
long; stipules deciduous; glands orbiculate, sessile: leaflets 5 to 7- 
jugate, fcubcoriaceous, the petiolules not over 1 mm. long, the blades 
ovate to elliptic-oblong, acute or subacuminate, or sometimes obtuse, 
4.5 to 17 cm. long, 2 to 8 cm. broad, hirtellous or glabrescent and 
sublustrous above, reticulate and glabrescent to softly tomentose be- 
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neqjh, the costa and veins pubescent, strongly prominent on the 
lower face. Floral spikes axillary and mostly geminate, or terminal 
and 2 to 4-clustered in the upper axils, the peduncles hairy, 3 to 5.5 
cm. long; flowers sessile; bract-lets ovate, 5 to 6 mm. long, caducous; 
calyx more or less stipitate, broad, substriate, pubescent, lO^to 11.5 
mm. long; corolla broad, silky hairy, greenish or yellowish white, 
15 to 19 mm. long, the lobes reflected; stamen tube almost equal to 
the corolla. Legume more or less funiculi form, stipitate, cuspidate, 
softly brownish-pubescent, 5 to 30 cm. long, 1 to 1.5 in diameter, 
the suJcate margins more or less expanded over the faces. 

Type from Venezuela, without precise locality (Ilumb. & Bonpl.) 

Mexico: Santa Lucrecia, Isthmus of Tehuantepec, flowers March 
29, 1895 (C. L. Smith 991); San Luis, Guerrero, flowers March 
1899 (Langlasse 932) ; between Puerto Angel and Poehutla. Oaxaca, 
flowers March 15, 1895 ( E . W. Nelson 2461) ; Oatemaco, Vera¬ 
cruz, flowers April 26, 1894 (Nelson 425) ; Gomez Farias, Ta- 
maulipas, flowers April 1907 (Palmer 290) ; La Palma, Jalisco, 
flowers June 9, 1892 (M. E. Jones 183) ; Acapulco, Guerrero, 
flowers October 1895 (Palmer 250) ; vicinity of Tampico, Ta- 
maulipas, flowers June 1910 (Palmer 568); vicinily of Pnnuco, 
Veracruz, flowers April 1910. (Palmer 362): valley of Los Re¬ 
yes, Miehoaean, flowers February 7, 1903 [Nelson 6844); Ta~ 
masopo Canon, San Luis de Potosi, flowers June 9, 1915 (Pringle 
5048) ; near Cuernavaca, Morelos, flowers May 27-30, 1899 
(Rose and Hough 4361). 

Guatemala: Boca del Cahabon, Izabal, flowers April 1889 { Donnell 
Smith 1073) ; San Juan Mixtan, Escuintla, alt. 107 m. flowers 
April 1890 (Donnell Smith 2317); Laguna de Ayarza, Jalapa, 
fruits September 1892 fleyde d; Lnz (Donnell Smith 3727); 
Cubilquitz, Alfa Verapaz, flowers May 1901, von Tucrclchcim 
(Donnell Smith 7854) ; Oualan, Izabal x flowers and fruits January 
14, 1905 (<7. Beam 380); road from Secanqumi to Cahabon, 
leaves only March 30, 1902 (Cook cO Griggs 337) ; Patulul, Solola, 
flowers February 14, 1906 (Kdlerman 5883). 

British Honduras: Near Manatee Lagoon, in forest, flowers, March 
9, 1906 (Perk 374). 

El Salvador: Near fzaleo, Sonsonale, flowers February 14, 1907 
(Pittier 1892). 

Nicaragua: Sine data (Wright). 

Oosta Rica: Banks of Rio Virilla near La Uruca, flowers July 1888, 
Pittier (Inst. Fis. Geogr. 358); Los Desaraparados, flowers April 
1887, Biolleif (Inst. Fis. Geogr. 1018); Salinas Bay, Guanacaste* 
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in forest, flowers and fruits July 7, 1890, Pittier (Inst. Pis Geogr. 
2726); Eeheverria, Alajuela, flowers May 25, 1890, Pittier & 
Tonduz (Inst. Pis, Geogr. 2515) ; banks of the Ceibo River near 
Buenos Aires, Diquis Valiev, flowers January 1892, Tonduz (Inst. 
Fis. Geogr. 8837); forests of Buenos Aires, Diquis valley, flow¬ 
ers January 1892, Tonduz (Inst. Pis. Geogr. 4988); San Fran¬ 
cisco de Guadalupe, in hedged, flowers and fruits June 1893, 
Tonduz (Inst. Fis. Geogr. 8049); vicinity of Nicoya, flowers 
March 1900, Tonduz (Inst. Fis. Geogr. 13855); Boruca, Diquis 
Valley, in forest, flowers February 1891, Tonduz (ln'st. Fis. Geogr. 
3837); El Ooyolar, near San Mateo, flowers ( WerckU ). 
Panama : Gatun railroad station. Canal Zone, flowers October 25, 
1859 ( Hayes 78) ; Panama ( Secmann 520) ; vicinity of Pena- 
nome, province of Code, flowers February and March 1908 (Wil¬ 
liams 137 and 334; Las Sabanas near Panama City, flowers 
January 25, 1911, (Pittier 2538) ; along the Trinidad River, 
Canal Zone, flower July 20, 1911 (Pittier 3973). 

52. Inga xalapensis Benth., Hook. Loud. Journ. Bot. 4:616. 1845. 

A small tree, the younger growth more or less ferruginous-pu¬ 
bescent. Rachis of the leaves narrowly winged, at first ferruginous- 
pubescent and then glabrescent, 5 to 12 cm. long or more; glands 
small, concave, prominent; leaflets usually 5-jugate, sometimes less, 
or more, coriaceous, subsessile, the blades ovate or oblong to lanceolate, 
obtuse or acute, 2.5 to 9 cm. long, 1 to 3.5 cm. broad, sparsely pu¬ 
bescent or glabrescent and sublustrous above, reticulate and more 
or less densely ferruginous-pubescent to glabrescent beneath, the 
petiolulcs, costa, and vein’s densely pubescent, the veins slender and 
impressed on the upper face, the costa and veins very prominent 
beneath. Floral spikes usually geminate, more or less densely pani¬ 
culate at the end of the branehlets, the peduncles 2 to 4.5 cm. long, 
densely ferruginous-hairy; flowers sessile; hractlets ovate-lanceolate, 
6 to 8 mm. long; calyx broad, the more so toward the apex, densely 
ferruginous-pubescent, 10 to 11.5 mm. long; corolla silky villous, 
.14.5 to 17 mm. long; stamen tube included, much shorter than the 
corolla. Legume 10 to 15 cm. long, more or less flattened or sub- 
terete, 1 to 1.5 cm. broad, more or less stipitate, cuspidate, densely 
velvety ferruginous, the faces narrow between the broad, obscurely 
sulcate margin. 

Mexioo: Jalapa, Veracruz (Linden 671 type); Wartenberg near 
Tantoyuca, Veracruz, 1858 (Ervendberg 10) ; Cordoba Valley, 
Veracruz, flowers March 12, 1866 ( Bourgeau 2040) ; Huejutla, 
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Hidalgo, flowers April 1888 ( Seler 894) ; between Salpa and 
Mascota, Jalisco, flowers March 13, 1897 {E. W. Nelson 4042); 
Orizaba, Veracruz ( Botteri ); Acaponeta, Tepic, flowers February 
1895 (F. H. Lamb 536); San Pedro near Guadalajara, Jalisco, 
flowers February 25, 1907 ( Safford 1414); Villa Union, Sinaloa, 
flowers April 2, 1910 {Rose, Standi ey (St Russell 13968). 
Guatemala: Laguna de Amatitlan, flowers January 20, 1906 ( Kel - 
lerman 6374) : 

Costa Rica: Banks of Tirribi, near San Jose, fruits June 1891, 
Pittier (Inst. Fis. Geogr. 4258) ; La Verbena near San Jos6, in 
woods, flowers, December 1894, Tonduz (Inst. Fis. Geogr. 9078). 

53. Inga Sciadodendron Harms Jiepert. Sp. nov. 19:62. 1923. 

A tree, the branchletls rather thin, thickly villous. Raehis of the 
leaves villous, more or less broadly winged between the leaflet pairs, 

1.5 to 20 cm. long, the petiolar part, wingless, 3 to 6 cm. long; glands 
large, concave; leaflets 4-jugate, oblong, oblong-lanceolate or oblong- 
oblanceolate, acuminate, the larger ones up to 17 cm. Jong or more, 

6.5 cm. broad, almost glabrous above, more or less pilose beneath. 
Floral spikes geminate or solitary in the axils, the peduncles rather 
thin, villosulous, 6-10 cm. long or more; flowers sesteile; bractletfi 
lanceolate, acute, pilose, 8-12 mm. long; calyx rather narrow, ap- 
pressed-pilose, 10-11 mm. long, corolla silky villous, 15 mm. long or 
more. 

Mexico: Mirador, Veracruz, flowers April 1921 and 1922 (J. A 
Purpm 279, type in Berlin hot. Museum). 

Inga Sciadodendron Harms, is a member of the complex of 
form’s grouped around Inga xalapensis , or more widely speaking, 
around Inga spuria. In presence of the extreme variability which 
characterizes the whole group, it is difficult to fix a definite limit 
to these so-called species, or to emit a judgment as to the value of 
any of them. Rather than to multiply them ad infinitum it may be 
preferable to consider 7. spuria as the type species and to divide it 
into a few varieties, each one with a broad scope of characters. 

54. Inga eriocarpa Benth., Hook, Lond. Journ. Bot. 4:615. 1845. 
A small tree, the younger growth, raehis of the leaves and in¬ 
florescences densely fuliginous or brown hairy. Raehis of the leaves 
broadly winged, 10 to 12.5 cm. long; stipules ovate-lanceolate, 5 to 
10 mm. long, deciduous; glands orbiculate, concave, sessile; leaflets 
5, seldom 4 or 6- jugate, coriaceous, the petiolules 1 mm. long or less, 
the blades suboblique, ovate, subacute, 1.5 to 8.5 cm. long, 0.7 to 
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3.5 cm. broad, glabrescent or sparsely appressed hairy above, softly 
hairy and fcubreticulate beneath, the costa and veins densely fulvous 
hairy, strongly prominent on the lower face. Floral spikes pani¬ 
culate at the end of the branchlets, sometimes sessile, but the pe¬ 
duncles mostly 1.5 to 2.5 cm. long; flowers sessile: bractlets ovate, 
fulvous hairy, about 8 mm. long, caducous; calyx turbinate, thickly 
fulvous hairy, 13 to 14 mm. long; 'corolla tubular-funnelform, silky- 
villous, 20 to 22 mm. long; stamen tube almost equal to the corolla. 
Legume subterete, sulcate, densely tomentose. 

Mexico; Between San Bias and Guadalajara, Tepic or Jalisco 
(Coulter ) ; Cuernavaca, Morelos ( Bilim ek 136) ; Orizaba, Vera¬ 
cruz, flowers March 15, 1867 (Hilimelx 127); Monte de Santa 
In&s, Michoae&n, flowers March 17, 1898 (Langlasse 34). 

55. Inga oophylla Riley. Kew Bull. 1923:401. 1923. 

A small tree?, the branchlets ferruginou's-tomentose, covered with 
prominent lentieels. Rachis of the leaves narrow! \ winged (the 
wings 7-9 mm. broad), ferruginous-tomentose, 16 cm. long; glands 
whitish; leaflets 4 or 5-jugate, ovate or oval-lanceolate, obliquely 
subcordate at the base, obtuse or subacute and long-inueronate at 
the apex, 5.5 to 12.5 cm. long, 3 to 5 cm. broad, smooth and lustrous 
above, opaque below and sparsely villous all over. Floral spikes 
loose, 6 or 7 cm. long, few flowered; flowers sessile; bractlets 
ovate or oval-lanceolate, obtuse, ferruginous-tomentose, 5 to 7 mm. 
long; calyx tubulous-eampanulate, 18 mm. long; corolla 25 mm. 
long, densely silky without, glabrous within; stamen tube long-ex- 
serted; ovarium sesfcile, quadrangular, glabrous. Legume not known. 

Mexico: San Ignacio, at El Bosque, 110 m., Sinaloa ( Gonzdlez 250 
in Kew Herb., type) 

The note appended after 1 . Swadodendron also applies here, as 
well as to 7. eriocarpa and other allied forms. According to 
its author, Inga oophylla differs from 7. eriocarpa in its ovate or 
oval-lanceolate leaflets, long, mueronate at the apex, and in itfe more 
sparse indument; from 7. xalapenm it is distinguished by the shape 
of the leaflets, the lighter indumentation, the smaller bracts, the 
inflorescences much looker and the fewer flowers. 

56. Inga Rodrigueziana, Pittier, Contr. U. S. Nat. Herb. 18:209. 

1916. 

A tree. Rachis of the leaves winged, densely ferruginous-pubes¬ 
cent, 13 to 19 cm. long, the petiolar part terete or submarginate: 
stipules ovate, obtuse, pubescent, about 7 mm. long, deciduous; 
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glands fcubsessile, flattened at the apex; leaflets usually 3, often 4- 
jugate, large, coriaceous, the petiolules 2 to 5 mm. long, the blades 
elliptic-ovate or lanceate, broadly rounded at the base, acute of 
acuminate, sparsely villous above, reticulate and villoufc beneath, 10 
to 21 cm. long, 5 to 30 cm. broad, the costa and veins densely fer¬ 
ruginous-pubescent, prominent on the lower face. Floral spikes 
single in the axils, the peduncles thick, hairy, 5 ijo 7 cm. long; 
bractlets lineal-lanceolate, pubescent, 10 to 18 mm. long, subpersistent; 
calyx densely silky villous, 27.5 to 28.5 mm. long; stamen tube 
about equal to the corolla; stigma subpeltate. Legume funiculi- 
form, about 15 cm. long and 1.5 cm. in diameter, densely rufous- 
pubescent, the sulcate margins broad, inclosing the narrow, about 
7 mm. broad, faces of the valve's. 

Mexico: Tapaclnila, Chiapas; flowers, Nov. 15, 1918 ( Wilson Pop - 
enoe). 

Guatemala: Las Vifias, Department Santa Rosa, flowers, September 
1893, Jleijde mid Luz (Donnell Smith 6095, type) ; Oubilquitz, 
Alta Verapaz, flowers, March 3901, von Tuerckheim (Donnell 
Smith 7855); El Rancho, Department Jalapa, flowers, January 
12, 1908 { Kellerman 7670). 

57. Inga Donnell Smithii Pittier, Contr. U. S. Nat. Herb. 18: 211, 

1916. 

A tree, the younger growth, rachis of the leaves, peduncles, etc., 
densely rufous-hairv. Rachis of the leaves thick, winged, 11 to IS. 
cm. long; stipules ovate, rufous-hairy, about 4 mm. long, caducous; 
glands small, sitbsessile, suborbieulate; leaflets 7-jugate, coriaceous, 
the petiolules dark, very short, the blades oblique, oblong, acuminate, 
4 to 14 cm. long, 1 to 3 cm. broad, sparsely appressed-hairy on both 
faces, dark green above, paler and reticulate beneath, the costa 
prominent and densely rufous-hairy on the lower face. Floral spikes 
single, axdlary, few-flowered; flowers large, ses’sile; bractlets ovate, 
acute, 6 to 30 nun. long, early deciduous; calyx thick, slightly 
broadening toward the apex, densely rufous-hairy, 19 to 21 mm. 
long; corolla densely rufous-hairy, about 22 mm. long; the lobes 
ovate, acute, reflected; stamen tube included, the stamens about 
7 cm. from the base; ovary villous at the base. Legume not known. 

Guatemala: El Guarda Viejo, near Guatemala City; flowers Feb¬ 
ruary 3890 (Donnell Smith 2316, type). 

58. Inga fissicalyx Pittier, Contr. U. S. Nat. Herb. 18: 213. 1916. 
A tree, the younger growth, rachis of the leaves and floral 
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peduncles more or less densely covered with a brown, hirtelJous pu¬ 
bescence. Rachis of the leaves narrowly winged, 11 to 14 cm. long; 
stipules ovate, subacute, 10 to 12 mm. long, 7 mm. broad, caducous; 
glands small, sessile, orbiculate or transversally ovate; leaflets 5, 
usually 6-jugate, coriaceous, the petiolules densely brown hairy, 2 to 
3 mm. long, the blades lanceolate or oblanceolate, narrow and 
rounded at the base, acute, 2.5 to 11 cm. long, 1.5 to 3.5 cm. broad, 
sparsely appressed hairy above, softly hairy and reticulate beneath, 
the costa and vein's densely brownish pubescent, prominent on the, 
lower face. Floral spikes axillary, geminate, the peduncles 5 to 7 
cm. long; flowers sessile; bractlets lanceolate, subacute, pubescent, 
about 10 mm. long, caducous; calyx narrow at the base and broader 
at the apex, 20 lo 28 mm. long, densely fuliginous-pubescent, the 
teeth very long, narrow and pointed; corolla gradually broadening 
to the apex, softly villous, 18 to 23 mm. long, the lobes short and 
broad, reflected; stamen tube equal to the corolla. Legume not 
known. 

Mexico: Vicinity of Zacualpan, Veracruz, flowers May 1900 and 1909 

(Purpiis 1917 and 3684, type) ; banks of the Curahueso Creek 

near San Juan Bautista, Tabasco, flowers November 2, 1887 

(Kovirosa 27). 

Guatemala: Eastern Guatemala (Brigham in Gray Herbarium). 

DISTRIBUTION OP THE MIDDLE AMERICAN SPECIES 

IJp to the present date (June 1929), about 240 species of Inga , 
or forms described as such, have been listed. Of these, 58, or about 
one fourth of the total number, have been reported from Middle 
America. Since this territory also corresponds to the northernmost 
part of the area occupied by the genus, it follows, that the disper¬ 
sion center should be looked for in South America. The presence 
in the West Indies of three species (7. dominioenm , martinicensis 
and punctata) of the Gymnopodac , besides of 7. laurina (Sect. 
Bourgonia) and 7. vera and ing aides (Euinga ser. Sulcata) is per¬ 
haps an indication of the existence of the genus before the geological 
dislocation which brought about the separation of the islands from 
continental South America. It would also point to the antiquity o ,f 
the three sections in reference. 

In the following table, we have tried to give a general idea of 
the horizontal and vertical distribution of the Middle American 
species of Inga. As only two species (/. laurina and punctata) ex¬ 
tends to the West Indies, and none of them reaches the Andine belt, 
we have omitted the corresponding columns. 
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From the table, the following main conclusions can be deducted; 

Horizontal Distribution. 

Six of the Middle American species, all of them old and well 
defined types, extend to South America. Of them two (L punctata 
and 1. laurina ), are also common to the Wefct Indies. Two more 
species (/. marginata and 1. rwiziana) only are found at the extreme 
southern end of our territory, and /, punctata does not seem to. go 
beyond the isthmus of Tehuantepec. The three remaining species 
(L laurina , (dulls, spuria ) are widely scattered all over the conti¬ 
nental area of the genus. 

Of the twelve remaining Mexican Species, three (/. Pater no, lep- 
toloba and xalapensis ), all well characterized types, extend over the 
whole area of Middle America, one (7. fissicalyx) reaches Northern 
Central America, and the remaining seven are local forms which, 
with the exception of Inga Jmcuil, are possibly only varieties of 
other listed species. 

Forty-one species belong exclusively to Central America with 
but two (/. roussoviana, muUijnga) common to both the northern 
and tlie southern sections. 01* the remaining thirty nine, fifteen, 
are localized in the North, and twenty-nine in the South, it being 
understood that the first section includes, besides the part of Mexican 
political territory south of Tehuantepec, British Honduras, Guate¬ 
mala, Salvador, and Honduras, and the last one Nicaragua, Costa 
Itiea and Panama. 

The third part of the species thus localized belong to Euinga. 
Several of them, when better known, may posibly be reduced to the 
condition of simple varieties of well established types. 

The large number of forms reported from Middle America as 
compared with Mexico points to an increased endemism, and the 
comparison between North and South Central America shows that 
this becomes stronger as we progress toward our southernmost limit. 

As we have seen, 58 out of the 240 species or forms of Inga known 
up to date occur in Middle America. In every sectional or serial 
division of the genus they eonstitude a minority, except in the case 
of series Tciragomc of Euinga, in which seven out of a total of 
fourteen species have been found north of the isthmus of Darien 
only. The series Sulmtm has 15 out of its 31 species represented in 
Middle America. It would seem likely, therefore, that, though on 
the whole Inga is an essentially South American genus, the section 
Euinga has found in Middle America conditions very favorable to 
the development of local types. It may even be assumed that the 
series Tetragon® can claim Central America as its cradle. Of course, 
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such hypothesis may be deeply modified in the course of further 
investigations. 

With regard to the distribution according to watersheds of the 
Inga speciefc listed for Middle America, we find that fourteen of 
them are found both on the Pacific and the Atlantic slopes, and the 
remaining forty-four are equally .divided between both. 

VERTICAL RANGE 

Many species or forms arc known from one station only and so 
we remain in the dark with reference to their altitudinal range. 
Of the others, about twenty five are restricted to the lower belt, 
and twenty one reach more or less high into the middle one. Inga 
Paler no has, so far as known, the record of altitude in Middle Ame¬ 
rica. while /. punctata has the widest altitudinal distribution. Less 
than half the Eninga-Sulcata and all the PHosiuscuta r but one seem 
to prefer a temperate climate, while the rest are at home in the 
warmer belt or extend indifferently over both the lower and the 
inferior part of the Middle belt. 

HABITAT, ASSOCIATIONS, HABIT 

Several among the Middle-Ameriean species of Inga are known 
only under cultivation, and very little information has been cob 
leefcd as to their preferred habitat. As a general rule, they seem 
to thrive in rich, humid soil and moderately sheltered exposures. 
Some species, as Inga spuria, occur with frequence along large or 
small rivers, others (/. punctata , lavr.na , etc.) in light second growth 
groves, and others again (7. oentediana) in clear spots of mountain 
forests. They do not as a rule form close associations, though in 
some eases considerable spots of an exclusive formation of Inga 
spuria or its affinities, have been observed around bogs or swampy 
places. 

As to habit, several species are middle-sized trees, reaching 'some¬ 
times (I. punctata) 15 to 18 meters in height, with a diameter of no 
less than 50 centimeters. Others, among which several forms or 
species of the group of Inga spuria > are mere bushy shrubs. When 
growing in close association with other forest trees, the shape of 
the crown is determined by the surroundings, but, in the open, a 
few specie^, like 7. laurina and 7. punctata, assume an elongated, 
broomlike shape, alt the limbs forming an acute angle with the main 
axis. Other species, including all those of section Diadema , belong 
to the umbrella-shape type, with a short trunk and a single tier of 
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horizontal or drooping branches. Lastly, a, goodly number of species 
have a rather long, straight trunk, with several tiers of horizontal 
limbs. 

CULTIVATED SPECIES AND THEIR USES 

Three of the Middle-American species of Inga are known only 
under cultivation or semi-cultivation, either in coffee or cacao plan¬ 
tations or as shade and fruit trees around houses. They are Inga 
Jinicuil, /. Paterno and Inga radians . The fact that two of them 
have old nahuatl names, x'nicuil and giiautl.rinieuiU points to an 
economic importance of very ancient date; they can be associated 
with Calospermum mammosum, Achras Sapota and Theobroma Cacao 
as the oldest fruit, trees of the Middle-American aborigene's. It is 
interesting to note that, they all belong to one single section of the 
genus and that they are closely allied. 

Among the other species, the following are f known both wild and' 
used as shade trees in semi-cultivated condition. 


Inga l an rim a 
Inga brcvipedicellata 
Inga leptoloba 
Inga Preussii 
Inga Pitt’em 
Inga Rodrigneziana 


Inga punctata 
Inga Gold man ii 
Inga Rensnni 
Inga cdulls 
Inga ocrstediana 
Inga set a dodendron 


Among them, /. Goldmanii has come in general use in coffee and 
cacao plantations in Costa Rica in recent times. It was not even 
known specifically in 1890, and is actually commonly seen shading 
such plantations on the Atlantic slope of that country. 

As explained in the introduction, the species of Inga have grad¬ 
ually superseded other trees originally used as shade-tree's and wind- 
breakers in coffee plantations. It is likely that the Ingas began to 
conn* into prominence in Costa Rica about 1890. l T p to that time, 
the trees used more extensively were two small-sized species of 
Prythrina (K. costaricensis , R. rubrhiemvia) , which, however, were 
objected to mainly on account of th danger of their prickles to the 
naked foot of the laborers, but also because, like all other species of 
the genus, they were despoiled of their foliage during the dry season. 
flamanea, which was at a time much in favor in Venezuela and other 
parts of South America, never was extensively used as a shade tree 
in Central America, On the Pacific watershed of Costa Rica, 
(rliricidia septum was and is still the favorite in plantations situated 
below 1000 m., that is to say, at the lower edge of coffee cultiva- 
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turn; besides, it is often seen in the cacao plantations of the drier 

belt. 

The Inga species have in their favor a permanent, not too thick 
foliage, a small size and a low branching which makes it possible 
to conveniently regulate and distribute the shade. Some species 
like Inga Goldmanii, Rensoni, Prcussv, PitUeri , rodrkjueziana and 
edulis, are given the preference in plantations located at low alti¬ 
tudes, while I. lanrina (seldom used), leptoloba , punctata and 
oerstediana are used in the upper coffee-belt. Other species are met 
occasionally in the plantations. Inga spuria is avoided because 
short lived and Subject to the attacks of insect pests. 

It is possible that the role played by the Ingas as fruit trees 
has been underestimated; some of their larger pods with rich sweet 
pulp offer indeed real dietetic possibilities. All over Tropical 
America, these fruits are commonly seen in the markets and the 
fact, that they have been used from the remotest antiquity as a food 
is also shown by their being found in Peruvian graves and by 
their having being reproduced in clay by the ancient pottery 
makers of South America *. The Venezuelan writer and trav¬ 
eler Michclena 2 , celebrates in a few lines the exquisitenesfc of 
the guamas found by him in the village of Santa Isabel, on the 
Oasiquiare. and describes the Inga tree in the middle of the plaza 
and tlie savorous pulp surrounding a single seed in a flat pod, etc. 
Such references are found in many other works and there are very 
encouraging reasons for paying more attention to this rather neglected 
fruit. 

The pods of the following species are considered as edible in 
Central America.* 


Inga edulis 
Inga spuria 

Inga spcctabilis 


Inga radians 
Inga patemo 


Pod of variable length (up to 1 m.) and thickness, 
terete, silicate, twisted, not unlike a piece of rope. 
A very long and broad legume but rather flat, 
and with scarce pulp. Prized by the Bribri In¬ 
dians of Costa Rica. Alfeo cultivated in Panamd, 
where the pods are unusually long (up to 75 cm.) 
and broad. 

The first species has large green pods in which the 
transversally placed seedfc are surrounded by a 
copious aril. In the latter species, the pods are 
smaller. When in season, an important addition 
to the fruit market in Guatemala City. 


1 Safford—Proc. Nineteenth Congress of Americanists (December, 1915) p. 17. 1917, 

•Michelena y Rojas—Exploracifin oflcial etc. 1867—p. 854. 
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Small pods, with a more or less abundant and 
perhaps more palatable pulp. 

Specie’s with broad hairy pods, the pulp of which 
is relished by the Choco Indians of Panama. 

Hairy, broad pods, the sweet pulp of which is a 
favorite among the natives of San Salvador. 

SPANISH VERNACULAR AND NATIVE NAMES 

On account of the many errors in the identification of the spe¬ 
cies, and also of the general lack of discrimination in the use of 
common names, it. is somewhat difficult to give a correct list of such 
names. In preparing the following list, I have had to reject prac¬ 
tically half of the materials originally brought together. What is 
left may be considered as a rule to correspond to the right specific 
names. Because of the importance of several species of thifc inter¬ 
esting group as shade or fruit trees, it. is to be hoped that a further, 
effort will be made to eventually straighten and increase the list. 

Inga Jmicuil Schlecht— Mexico: Jinicuil, used in the area of dis¬ 
persion of the species. The derivation seems to be from the 
nahualtl xini , to fall, to hang, and quilitl , a shoot, here by ex¬ 
tension a pod, the moaning being therefore, (the tree with) 
hanging, pendent, pods. Cuajmiqml, cujiniquil or guajiniquil 
(see below) is an ampliation, the prefix cua or cu corresponding 
to quauill , a tree, thus: the tree with hanging pods. 

Inga Pater no Harms— Paterno , o patema, in Guatemala and Sal¬ 
vator, Etymology unknown. 

Inga radians P i ttier- ~C ujiniqu i l in Tapachula (Cook) ; paler no in 
Guatemala; guano real in Costa Rica, where the tree is some¬ 
times cultivated, having been brought from Guatemala. 

Inga marginal a Willd—Sometimes sotacaballo in Costa Rica, where 
however this name applies more generally to PithecoJobium cog - 
natum. It is the bnk-a-dra of the Guaimi-Indians. 

Inga laurina, Willd—In the kekchi language of Alta Verapaz, the 
pods of this tree, a& well as those of /. leptopoda, are called 
butz-chachuk , according to O. F. Cook. 

Inga leptoloba Schlecht—See under /. Imirina and I. punctata . 
Inga punctata Willd—This specie^, as well as the anterior and sev¬ 
eral others, is known in Costa Rica under the generic name of 
guavo, which becomes gitamo in Northern South America. 


Inga punctata 
Inga laurina 
Inga marginata 
Inga aestuariorum 
Inga ruieiana 

Inga muettna 
Inga rensoni 



T&E MTODLE-AMKRICAN SPECIES OP THE GENUS INGA 


173 


This same species is also called cuajiniquil bianco and ixcapirol 
in Guatemala. 

Inga rwizixma G. Don.— Toparejo in the Choco language of South¬ 
ern Panama. 

Inga Mucuna Walp. & Duch.— Guava pclndo in Panama, a name 
applied in that country and Costa Rica to all the specie's with 
broad hairy pods. /. Mucuna is also the minn'-sajo or mimi-sojo 
of the Choco Indians. 

Inga special)His Willd.— Guavo macheie in Costa Rica, on account 
of the likeness, in size and shape, with the sheathed bush-knife 
in common use among the natives. It is also the guavo real of 
Panama. Fn Bribri se-ui f in Terraba u-gruok , in Brunka guarog - 
ua , in Dorasque snliapo , in Guaimi buk-c-kre. 

Inga Rensoni Pit tier —Qujinicuil or cujin in San Salvador (Ren- 
son). 

Inga Premsii Harms ~ -Guxiniquil (Prenss) ; naeaspil (Pitticr) m 
San Salvador. (*uxinquil is the pipil form, much closer to the 
origina 1 nahuatl; naeaspil is also of pure Mexican derivation 
and may be misapplied here, if the meaning is micas , ear, with 
the diminutive suffix pit. 

Inga Rodrigncziana Pittier —Vhalun Colorado in Chiapas, Mexico 
according to Popenoe. The name chaJahuill for I . spuria , seems 
to indicate that chafun is also of nahuatl derivation. 

Inga edulis Mart.—The Brazilian name of this species, Inga cipo } 
is the origin of the generic name used in scientific classification. 
It is the guavo-bejneo , or guavo forcido , so-called on account of 
its long, twisted pods, of several parts of Southern Central Amer¬ 
ica, and the guavo mccatc of Mexico. Suremnd, se-ni in Terraba; 
tseuib-ua in Brunka. 

Inga oerstediana Benth. —Guavo in Western Panama. 

Inga spuria Humb & Bonpl.— South-Mexioo : vainillo (Kerber); 
ehalahuitl (Pringle). Guatemala; (Heyde & Lux); Costa Rica, 
cuajiniquil (Pittier) ; a tail a in Bribri, xuin in Terraba, brudji-ua 
o vomica in Brunka (Pittier), huk-6ro~mo in Guaimi. 

Inga eriocarpa Benth.— Mexico; bainiflo , vainillo (Langlasse). 

Inga xalapcnsis Benth,— Mexico: cuajiniquil (Jalisco, Salford). 

Inga Sciadodendron —Harms— Mexico: chalauiil (Veracruz, Purpus). 

Inga oophylla Riley— Vainillo (Sinaloa, Gonzalez). 

Inga fissicalyx Pittier — Mexico; Ritz, chelele, gnat ope (Tabasco, 
Rovirosa). 
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PLATE XIII 



INGA PATERNO HARMS. A TREE NEAR SAN JOSE, COSTA RICA. 
COOK ft DOYLE No. 15. (PHOTO. BY G. N. COLLINS.) 







PLATE XIV. 



INGA PATERNO HARMS. INFLORESCENCE AND LEAVES. SAN JOSE. 
COSTA RICA. COOK & DOYLE No. 15. (PHOTO BY G. N. COLLINS.) 




PLATE XV. 



INGA RADIANS PITTIER. A TREE IN TAPACHULA, CHIAPAS, MEXICO. (O. F. COOK 805 ) 

PHOTO. BY G. N. COLLINS. 




PLATE XVI 



INGA RADIANS PITTIER. INFLORESCENCES AND LEAVES. (O. F- COOK Ng. 805.) 

(PHOTO. BY G. N. COLLINS.) 




PLATE XVII. 



INGA RADIANS PETTIER. PODS, FRONT AND PROFILE. TAPACHULA, 
CHIAPAS, MEXICO. (PHOTO. BY G. N. COLLINS.) 







PLATE XVIII 



INGA RADIANS PITTIER. POD OPEN AND SHOWING WHITE PULP 
AROUND THE SUDS. TAPACHULA, CHIAPAS. MEXICO. 
(PHOTO. BY G. N. COLLINS.) 
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PLATE XX. 



INGA LAURINA WILLD. A TREE IN COFFEE PLANTATION, 

PORTO RICO. 













INGA LEPTOLOBA SCHLECHT. FIRST STAGE OF FLOWERING; SHOW¬ 
ING ALSO NEXTARY GLANDS AND DETAILS OF LEAF. N. S. 
FROM COOK & GRIGGS SPECIMEN No. 51, ALTA VERA- 
PAZ. (PHOTO. BY G. N. COLLINS.) 




INGA LEPTOLOBA SCHLECHT. ADVANCED STAGE OF FLOWERING. 
FROM COOK & GRIGGS SPECIMEN No. 53, ALTA VERAPAZ. 
(PHOTO. BY G. N. COLLINS.) 





INGA LEPTOLOBA SCHLECHT. FULL BLOOM WITH PART OF LEAF 
SHOWING GLAND IN UPPER LEFT CORNER. FROM COOK 
& COLLINS SPECIMEN No. 53. ALTA VERAPAZ. 

(PHOTO. BY G. N. GOLLINS.) 




PLATE XXVI 



INGA MUCUNA WALP. & DUCHASS. FLOWERS AND LEAFLETS. FROM PITTIER’S SPECIMEN 
No. 5525. SOUTHERN PANAMA (PHOTO. BY H. PITTIER.) 




PLATE XXVII. 








PLATE XXVIII. 



INGA EDULIS MART. A TREE IN COFFEE PLANTATION AT SEPACTJITfi, 
GUATEMALA. (PHOTO. BY G. N. COLLINS.) 








PLATE XXIX. 



INGA EDULIS MART. LEAVES SHOWING NECTARY GLANDS AND 
INFLORESCENCES IN PREFLOWERING STAGE. FROM COOK’S 
SPECIMEN No. 124 COLL. AT SEPACUITfi. GUATE¬ 
MALA. (PHOTO. BY G. N. COLLINS.) 





INGA EDULIS MART. FLOWERING BLANCHLET AND LEAF. COOK 
& GRIGGS SPECIMEN No. 228, SEPACUITfi, GUATEMALA. 
(PHOTO. BY G. N. COLLINS.) 




INGA COOKII PETTIER IN FOREGROUND. COOK & GRIGGS No. 226 
INGA EDULIS MART. IN BACKGROUND, BUT SPECIMEN 
APPARENTLY NOT IN HERBARIUM. BOTH 
PROM SEPACUITfi, GUATEMALA. 
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PHYTOPATHOLOG1CAL SURVEY OF SANTO DOMINGO, 

1925-1929 

By B. Cipekbi 

Director, National Agronomiic Station and College of Agriculture, Moca, D. B, 

INTRODUCTION 

The scope of the present survey is limited to the most important 
diseases of plants of economic value which have so far been discovered 
in the Dominican Republic. Therefore we have prepared only a list 
of said/diseases with remarks on the damage caused by the principal 
ones. Where no mention is made of the localities or geographical 
areas, it is understood that the disease is found practically in any 
place where the plant affected by the disease is grown, but in cases 
where the disease is restricted to a limited area, this fact is men¬ 
tioned. The phytopathological survey of the Dominican Republic 
was started over four years ago and has been continued uninter¬ 
ruptedly to date. Our survey does not include diseases which affect 
plants recently introduced, or those grown for experimental purposes, 
or cultivated sporadically, neither does it deal with those which 
attack ornamental plants, except in a very few cases. 

Myoodogical and Phytopathologicaj, Surveys 

The first two phytopathological surveys in Santo Domingo, deal¬ 
ing only with sugar cane diseases were made by Johnston ( 14 ) and 
Stevenson ( 15 ) who in 1913 and 1917 identified almost all cane dis¬ 
eases and collected twenty-one different fungi on cane. In 1923 
Paris published two papers; one on sugar cane diseases which was 
very complete ( 12 ) and the other on different cultivated plants ( 13 ), 
the latter being the first general phytopathological survey published 
to date. Although Paris, owing to his brief stay in Santo Domingo, 
was unable to identify all the principal diseases which affect the 
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cultivated plants he at least succeeded in classifying those of greatest 
economic importance. The author mentioned in the Annual Reports 
for the years 3925, 1926 arid 1927 (3) of the Agronomy Station of 
Haina, later of Moca, some of the diseases discovered by him and in 
addition published a series of papers on the subject ( 4 , 5 , 6 , 7 ), 
and also on the smuts of Santo Domingo. Qonz&lez Fragoso and the 
writer also published from 1925 to 3928, a series of sixteen mycolog- 
ieal contributions (10) which comprised about live hundred species, 
among which there were some of economic importance. The fungi 
so far studied appeared in a general treatise or cheek list of the 
microflora of the Dominican Republic ( 9 ) published in 1928. Men¬ 
tion should also be made of four important contributions to mycology, 
one by Kern ( 16 ) deals with species of rusts some of which are of 
economic importance; another by Toro ( 17 ) is a study of several 
groups of fungi; and two papers by Carlos E. Char don on Amer¬ 
ican Dothideales ( 1 , 2 ). 

While mycoJogical investigations in Santo Domingo cover a com¬ 
paratively limited area, the phytopathological survey is more exten¬ 
sive, especially as regards to the chief cultivated plants. However, 
it is interesting to note that the principal agricultural areas of Santo 
Domingo devoted to cacao, coffee, tobacco, fruit trees and minor crops 
which include chiefly the Valley of the Cibao, the sugar cane district 
of the eastern part and the northwestern region under irrigation were 
the chief centers of investigations and thorough survey work. 

Agricultural Production of Santo Domingo 

Santo Domingo is by far an agricultural country. Exports dur¬ 
ing the decade 1919-1928 ranged from a minimum of $15,231,355 
(in 1922) to a maximum of $58,731,241 with a yearly average of 
$30,208,403 of which over 99 per cent corresponds to agricultural 
products or products derived from agricultural industries. During 
the fiscal year 1928 # the percentage of exports was as follows: 

* Adapted from the Report of tho 22nd fiscal period, Dominican Customs Receipts 
(1926), Washington, 1929. 
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Agricultural 

products Other products Total 

% % 


1. Sugar and sugar cam;- 

2. Cacao----- 

3. Coffee- 

4. Tobacco and manufactures- 

5. Animal products- 

6. Molasses- 

7. Corn_ 

8. Woods- 

9. Beans and seeds __ 

10. Fruits- 

11. Shells, tunnies, etc_ 

12. Dyes and resins_ 

13. Other vegetable products_ 

14. Marine products_ 

15. Mineral products_ 

16. (Reexports)__ 


64.28 
14. 78 
7.43 
4. 69 
3.47 
2:15 
1.11 
0. 79 
0.13 
0 . 10 
0. 08 
0. 03 


0.31 _ 99.39 

_ 0.02 _ 

_ 0.01 0,03 


(0. 58) 


Total. 


99. 39 


0.03 ,100.00 


For the purpose of this survey, the author has made the follow¬ 
ing zone or area divisions of Santo Domingo. 

1. Zone of the central range of mountains largely covered by 
extensive natural groves of pines. 

2. Zone of the north range of mountains partly planted in cof¬ 
fee, minor fruits, and sugar cane to a very limited extent, and partly 
devoted to cattle raising. 

3. Valley of the Cibao, which is the most fertile area and conse¬ 
quently the most intensively cultivated district in Santo Domingo. 
It produces the largest portion of the agricultural products, not in¬ 
cluding sugar cane (especially cacao, tobacco, corn, beans, coffee, etc.) 

4. Barren regions of the northwest and southwest, which formerly 
produced cotton and are at present devoted to hard wood, small 
quantities of vegetable dyes and tannics and the raising of goats. 

5. Irrigation areas of the northwest and southwest, chiefly devoted 
to potatoes, rice, onions, etc., and sugar cane in the southwest. These 
are sold for local consumption in the interior districts. 

6. Coastal plain of the southwest where sugar cane is almost ex¬ 
clusively planted. 

7. Sierras on the south, devoted to coffee. 
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Plants and Plant Diseases 
alfafa (Medicago sativa L .) 

This forage plant has been known in Santo Domingo for a long 
time but has been only recently propagated chiefly in the areas un¬ 
der irrigation. 

Leaf spot (Cercospora medicaginis E. & B.). Although quite 
common it is rather unimportant. 

Root disease ( Rhizoctonia violacea Tul.). Frequent in planta¬ 
tions of the Cibao valley but rarely found in regions under irriga¬ 
tion. It does but little damage. 

Rust ( Uromyces striatus Schr.). Widely spread during certain 
periods of the year. During the rainy season, particularly, the at¬ 
tack of the rust is so serious as to practically spoil the first harvest, 
although with little damage to the second harvest. 

Avocado {Persea Persea (L.) Cock.) 

Widely cultivated throughout the country but only for local con¬ 
sumption. 

Anthracnose (Collctotrichum gloensporioidcs IVnz.). While it is. 
spread t<? a good extent, in the majority of cases, it is not very in¬ 
jurious. 

Gummosis (?) This disease is not widely distributed but is found 
in many plantations and is probably the most serious disease which 
affects the avocado. In spjte of its slow progress and the fact that 
plants affected by the disease may live for several years, they even¬ 
tually die. The disease presents the same characteristics as the gum¬ 
mosis of citrus plants. The removal of the diseased tissues and the 
application of iron sulphate gave favorable results in those cases 
where the disease was in an early stage, but not where the disease 
had reached an advanced stage. Nothing is known regarding the 
pathogenic agent. 

Leaf spot ( Phyllosticta perseae E, & M.) Rare and unimportant. 

Banana ( Musa paradisiaca L., subsp. and var.) 

Of extensive cultivation, especially the plantain. There are a 
number of varieties and the cultivation thereof is gradually being 
fostered for commercial ends. It is only during the past five or six 
years that bananas have been exported, which exports have been 
largely limited to the plantains. This plant which is not seriously 
attacked by insects, is severely affected by cryptogamous diseases, 
especially the Panama disease. 
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Anthracnose (Collet of 7'ichum gloeosporioi&es Penz.) Widely 
spread and very injurious although its effects may be variable. 

Leaf spot (different fungi). On dried leaves several fungi have 
been recognized, among which are: Phyllosticta musae-sapientA 
r Prag. & OH'., Lepiothyrium rnusae Cif. & Frag., Mucrophoma musae 
(Cke) fieri. & Vogl., tiphaeropsis ^aradisiaca (Mont.) Sacc., Sphae - 
rella musae Speg., Cercospora sp., etc., whose pathogenicity was not 
tested and therefore it is impossible to decide which of them are the 
real parasites. This disease is widely scattered but appears to do 
little damage. 

Panama disease (Fusarium cubense E. F. S.) This is the most 
serious banana disease in Santo Domingo. Its occurrence in 1925 
was limited to a heavily infested center in La Vega and other centers 
of minor importance in Seybo, San Cristobal, San Juan de la Ma- 
guana, Moca, Santiago, Puerto Plata and Samana. During the period 
of 1925 to 1929 the disease, in spite of the campaign of eradication 
practised, has spread all over the Republic and it is now difficult 
to find a banana estate which is not more or less affected by the dis¬ 
ease. At the present time important centers of the disease are at 
Villa Vazquez, San Francisco de Macons, fionao, San Pedro de Maco¬ 
ns, Bam, Cabral, fiajabonico, etc., in addition to the afore mentioned 
districts. Although this disease causes serious damage, it is dif¬ 
ficult to estimate definitely the extent of same. However, it has little 
bearing as a national problem since exports of plantains cover only 
the excess over local consumption. A duplicate series of trials made 
in La Vega and Moca by sterilizing the infected soil with mercury- 
organic products gave quite favorable results. However, this method 
can not be put in operation economically in the Dominican Republic 
on account of the low prices of bananas and also because of the 
large areas of virgin soils available at very low prices. Although we 
have made careful search we have been unable to find varieties im¬ 
mune to this disease. However, there are some resistant forms which 
are generally of little commercial value. The collection and study 
of the different varieties is still under way. Some varieties, com¬ 
monly considered as immune, did not stand the test. 

Root disease (?) Quite frequent in plantings in wet soils of poor 
drainage and insufficiently aereated. The pathogenic agent is un¬ 
known; a Marasmius sp., which is at times present appears to be 
niferely a saprophyte of little importance. 
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Beans ( Phaseolus vulgaris L.) 

Among the annual crop plants with the exception of corn and 
tobacco, this is the most extensively cultivated plant in the Domi¬ 
nican Republic. Two types predominate, namely “Red Kidney” and 
“Pompadour”, the former grown for exportation purposes is likely to 
surpass the latter. The damage caused to beans by cryptogamous dis¬ 
eases is unimportant as compared to the damage caused by insects, 
such as Empoasca mail he Bar. This is at times well controlled by 
Beauveria globvlifera (Speg.) Vuill. 

Anthracnose (Colietotriehwm Lindemuthimum (Br. & Cav.) 
Saee. & Magn.) This is the most important of the bean diseases; 
the damage varies and may reach considerable proportions according 
to the stage of growth of the bean plant at time of attack. 

Leaf spot ( Cercospora canescens Ell. & Mart.) Of no economic 
interest. 

Powdery mildew (Oidmm erysiphoides Pries). Very frequent 
but generally of no great importance. 

Pseudo mosaic ( ?) Widely spread. It appears to be in some way 
related to the attack of Empoasca maU. 

Root rot (Rhizactonia sp.) This disease is generally of little eco¬ 
nomic interest, but may cause serious damage, especially in the prov¬ 
inces of La Vega and Espaillat, where during the rainy season it has 
totally destroyed plots of bgans. 

Rust (Vrotnyces appendiculatus (Pers.) L4v.) Common every¬ 
where but of little economic importance. 

Cabbage, Cauliflower, etc. (Brassica spp.) 

Rarely cultivated, except throughout the neighborhood of towns 
and cities. 

Bactekiu.-is (?) Phytomonas campestre (Pamm.) Comm.). Very 
common disease which under favorable conditions and; when the 
plants are not properly cultivated may cause the death of 50 per 
cent (or even more) of the crop. The pathogenic agent was only 
identified by the etiological character of the disease. 

Leaf spot (Altemaria brassieae (Berk) Sace.) A very common 
disease which is quite harmful due to the fact that it impairs the 
quality of the product. 

Cacao ( Theobroma spp.) 

For exportation purposes cacao is considered the second product 
in order of importance. Its range of cultivation covers practically 
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the total area (about 90%) of the Cibao district in the provinces of 
EspaHlat, La Vega and Duarte. The average annual production is 
almost constant and the extension of plantings is slowly decreasing, 
since this crop is gradually being substituted by coffee. The phy- 
tosanitary conditions of cacao, as a general rule, are poor. Although 
this plant is not affected in Santo Domingo by epidemics of severe 
nature, neglect in its culture usually results in serious losses. This 
is especially true if in addition to diseases of eryptogamic origin 
the plants also suffer from the attacks of the Heliothrips rubrocinctus 
Giard, rats and the bird. Chryscrpes striatus Mill. Consequently, 
the phytosanitary problem of cacao in the Dominican Republic 
is largely of an agricultural nature. If a systematic cultivation 
were followed and the plant received the proper technical at¬ 
tention, the damage caused by cryptogainous diseases and by the 
above referred to insect would be greatly ameliorated. It would 
avoid the expensive cost of the direct control of the diseases wh.cli 
at present leaves only a very narrow margin of pro^t to cacao 
growers. 

In the Reports published by Descombes (11), he pointed out 
that he discovered in cacao plants along the coast of Samana Bay a 
Stromatinia (the illustration and description of which are identical 
with a Monilia sp.) as the possible cause of the death of the plants. 
The writer investigated the cacao estates of this region to ascertain 
a possible relationship to the Manilla of Ecuador (although the etio¬ 
logical characteristics were found at variance) and succeeded in dis¬ 
covering and isolating the fungus which was a true Monilia sp. The 
inoculation tests made by the author were always negative, the death 
of the plant being caused by the “root diseases ’ 9 jointly with the 
attack of the Heliothrips rubrocinctus, the lack of shade and by the 
brown rot. The result of these experiments as well as a description 
of some leaf parasites was separately published by the author (5). 

Black rot {Phytophthora Faberi Maubl.). Although this dis¬ 
ease is rather frequent it is not very injurious. Furthermore, a 
great variation is noticed in the plants in their resistance, not only 
in the various groups or varieties (the Calabacillo group presents 
the highest resistance, while the Criollo group is the most suscep¬ 
tible) but also in the individual plants, and we are of the opinion 
that through proper selection it might be possible to obtain resistant 
types of cacao. 

Bsjown rot (Diplodia theobromae (Pat.) P. Henn.) Among the 
cacao diseases whose local effects have been reported, this is un- 
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doubtedly the disease which is largely responsible for the reduction 
of the crop, the most common type of the disease being the rot 
of the pod. The fungus develops and sporulates abundantly on the 
shells of ripe pods left, over to rot on the soil after removal of the 
beans. The fungus lives in the old shells as a semi-saprophyte. 
We believe that this is the way in which the fungus maintains it¬ 
self from year to year. Therefore, we have recommended the bury¬ 
ing of the shells of all pods, both healthy and diseased and applying 
quick lime in the hole where they are buried. This simple practice 
has considerably decreased the percentage of infection in Barahona 
where the disease had been reported as serious. 

Canker (Phytophthora Faberi Maubl.). Quite frequent and 
somewhat injurious but not as serious as the root and pod rots. 

Chlorosis (Various causes). This is a general symptom of dis¬ 
ease which may be ascribed to various causes, lack of nutrition, 
canker, root diseases, etc. On several occasions we have observed 
that on soils which are calcareous-humic, or humic with calcareous 
sub-soil, plants usually become chlorotic and the root system is more 
or less injured. Experiments made by applying lime in the soil 
in which adult plants were growing will have caused a temporary 
chlorosis in the majority of cases (22 out of 26 treated), but within 
the course of from three to eleven months the symptoms disap¬ 
peared. 

Damping-off (Phytophthora Faberi Maubl.). This is said to de¬ 
stroy not less than one third of plants growing from seeds planted 
directly in the field. It is generally estimated that out of three 
seeds planted, one at least dies. The critical stage of the plant is 
when it grows to about eight inches; the leaves wilt rapidly and 
in the course of two, three or even eight or ten days they turn yel¬ 
low and fall off. The lower portion of the stems shows a brown spot 
which rapidly spreads around and forms a ring; the bark is de¬ 
stroyed and the plant dies within a few days. This spot is likely 
to appear in any place on the hypocotyledonary axis. From the 
dead plants we succeeded in isolating a Fusarium sp. the inoculations 
with which gave negative results and a Phytophthora sp., probably 
related to P. Faberi Maubl., which when inoculated in sterilized soil, 
communicated the disease in 32 per cent of cases. The disease is 
more serious during the season of heavy rains and in soils which are 
extremely clayey, without drainage or with poor drainage. 

Dusty mold (Actinomyces albus Kr. emend. Waksm. & Curt, and 
Actinomyces spp.). While this is not really a disease since it repre- 
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sents the action of microorganisms which grow in the rind of the 
dry beans, this mold is still the object of investigations and a preli¬ 
minary study of it has been published ( 4 ). The spores of the Ac¬ 
tinomyces are carried from the shell of the pods to the beans chiefly 
by the hands of laborers. Further contamination takes place in the 
fermentation vats and in the drying' sheds. The spores remain dor¬ 
mant while said processes take place, but it is chiefly during trans¬ 
portation in the hold of a ship where it is damp and warm, especially, 
that the spores germinate and the fungus becomes active. Cacao 
then takes a peculiar and disagreeable odor known as 4 ‘mold odor”. 

Shedding and Other A normalities of Flowers (physiological 
causes). These diseases are harmful; however, it is desirable to 
investigate different, cases. Abnormal proliferation of the flowers 
which are commonly sterile and known under the name 4 ‘male cacao”, 
is rather frequent ; it is partially due to unknown physiological 
causes and is the most important of these diseases. 

Internal Black Mold of Pod (Aspergillus fumigatns Fres.). 
Rather unimportant from a practical point of view, either because 
it is not a common disease or because it is almost exclusively confined 
to the small cacao estates in the San Cristobal district along the 
southern coast of Santo Domingo. It is however, of great interest 
from a scientific point of view. Tile Aspergillus fumigatns makes 
its entrance through the shell and rapidly invades the whole fruit, 
preventing the pod from ripening, or injuring the beans in the case 
of ripe fruits. The exterior shows a diseased appearance only after 
the disease has reached an advanced stage and is detected easily by 
selecting the fruit. The inoculation experiments practiced verified 
the possibility of infection through the wounds, although with a 
limited percentage of positive results. There was no infection 
without injury or by floral contamination. 

Knot or Galls (?) Discovered only in Moca and San Francisco 
do Macons. The woody galls may develop to the size of an egg, or 
even larger. They grow isolated in the branches and their bark is 
rough. They do not appear to be caused either by the Sphaeropsis 
tumefaciens Hedges or by the Bacterium tumefaciens E. F. S. Galls 
of a more or less hemispherical shape are easily detected on trunks 
attacked by a Pseudococcus sp. and there is a possibility that their 
occurrence may be in some way connected with the parasitism of 
this insect 

Leaf spot (Phyllosticta theobromae D’Alm. & S. da Cam.). A 
very common fungus, but of little economic importance. It attacks 



16 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R* 

principally the scorched or old leaves or those attacked by the 
Hetiothrips rubrocmctiis. It is also found in a local form of little 
systematic value and together with three other fungi, which probably 
are of limited pathogenicity; ( Physalospora theobromicola Frag. & 
Cif., Septoria theobromicola Oil & Frag, and Leptosphaeria theobro¬ 
micola Oil & Frag.) (5). 

Pink disease ( Corticium ? salmonicolor B. & Br.). Does not ap¬ 
pear to be common, and is economically unimportant. 

Pod mummification (?) Very frequent; the nature of this disease 
is unknown. The young and tender pods turn dark, shrink and dry 
up in the course of a few days but remain attached to the stem of 
the plant. The disease is characterized by drying and mummifica¬ 
tion of the fruit; but there is no soft or wet rot. This peculiarity, 
in addition to the absence of the parasites above referred to (with 
a few exceptions of superposition), distinguish this disease from the 
brown rot and the black rot. This disease attacks only the very 
tender pods (of one or two inches, rarely of three inches in length), 
while the other two pod diseases attach the mature or ripe pods. We 
have been unable to discover parasites of a eryptogamie nature; the 
saprophytes which arc common in the pods attacked by the other 
two diseases are very rarely present in this disease. We are of the 
opinion that the disease is of physiological origin and it is prob¬ 
ably due to malnutrition * of the plant which, consequently, is phy¬ 
sically unable to ripen all the mature nods. A series of observations 
made on the number of mummified fruits on plants under dif¬ 
ferent conditions of environment and age, and during several years, 
have confirmed our hypothesis. 

Red rust ( Cephaleuros viresccns iCtze.) Common everywhere 
but of no great importance, except- when cacao leaves have been 
badly infested, which ususally takes place in plantations in poor grow¬ 
ing condition. The same may apply to leaf lichens, hark lichens and 
mosses and other epiphytes found upon cacao. 

“Roncet” (?) This disease which is very interesting from a 
scientific point of view, is economically unimportant. At least, for 
the time being, it spreads slowly arid with difficulty. It is really 
infectious; so far, it has been found in a few cacao plantations in 
the province of Santiago toward Puerto Plata. It is of a doubtful 
nature and the development of the disease is so slow that; it requires 
a number of years before it causes the death of the plant; normally 
this may occur in a period of two years, but sometimes a longer 
period is required. Some of the plants affected by the disease late 
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in 1925, are still alive. This slow development renders it difficult 
to form a definite idea as to the symptoms and progress of the dis¬ 
ease. The preliminary symptoms are therefore, unknown to us. 
When the disease reaches an advanced stage the most apparent symp¬ 
tom is a reduction in the number of leaves which are generally 
grouped together on the tips of branches. The leaves which at first; 
may be normal in color and size, gradually shrivel in the spaces be¬ 
tween the veins and as a general rule the corrugations are convex 
toward the upper surface of the leaves and concave in the lower stir- 
face. Frequently the leaves twist and bend. At the same time there 
is an irregular tooth-like appearance in the edges of the leaves. 
These assume various shapes and even more or less irregular notches 
are formed. Later an uneven discoloration may take place in the 
spaces between the veins and in fact a general chlorotic condition 
may be reached. The young sprouts likewise take an abnormal ap¬ 
pearance; they grow very little and have very small leaves which 
never reach normal size. During the period of vegetative growth, 
comparatively long and thin twigs may be formed somewhat similar 
to those of “witch’s broom” bearing here and there a few small 
leaves which never develop properly. (Plate l. Fig. 4). The twig 
dries and the vegetative reserve is confined to a few groups of leaves 
in the old branches. When the wrinkled leaves appear the plant has 
already stopped bearing. Although it may still produce flowers, 
these do not produce fruit or if they do, the young pod becomes 
mummified. However, the spread of the disease, as already men¬ 
tioned, is very slow and irregular. The disease appears in neglected 
and poorly cultivated cacao plantations in which a few sporadic 
plants may be attacked by the disease. Growers report it as con¬ 
tagious but in a rather irregular manner; however this lias not been 
verified by experiments. During three years we have kept a re¬ 
cord of the number of plants attacked by the disease in a cacao 
plantation near Santiago and found five diseased plants in 1926; 
six diseased and two dead in .1927, and five diseased and four dead 
in 1928. The inoculation tests made by grafting diseased stems on 
healthy plants and by the inoculation of the juice obtained through 
maceration of diseased leaves, into the petioles and central veins 
of healthy leaves (adult and young) gave negative results. The 
numerous diseased twigs grafted to healthy stock did not develop, 
with the exception of one which died shortly afterwards and whose 
vegetative characters appeared to present the same* symptoms as the 
twigs oii diseased plants. (Plate I, Figures 1, 2, and 3 are illus- 



18 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


trations of three stages of the disease.) In all probability this 
complex disease is of a degenerative type. It reminds us, mutatis 
mutandis, of the grape disease known m Europe as “roncet” or 
“cort-noue”, whose nature is still unknown. 

Root diseases ( Rosellinia sp. and lihizoctonia sp.). Among the 
cryptogamous diseases with general effects on cacao in Santo Domingo, 
the root diseases are probably the most destructive. While at first 
sight the symptoms appear uniform, it is possible to differentiate 
a large number of root diseases, the study of which is vast and com¬ 
plex. There are four types of root diseases affecting cacao in Santo 
Domingo. The first type, “Rosellinia root disease”, which is the 
most widely spread and destructive is due to a Rosellinia sp. and 
probably caused by R . pepo Pat. The damage varies and may even 
-cause the destruction of a large number of trees. Under environ¬ 
mental conditions favorable to the development of the disease it may 
spread rapidly, although sporadically. From an infested center of 
three diseased plants in a very neglected plantation sixty three trees 
died in the course of fourteen months. The alkalinity of the soil 
■or sub-soil, which is altogether unfavorable to cacao, seems to be a 
predisposing factor. 

A second type of root disease is supposed to be due to a Rhizoe - 
tonia. This may be the same as a disease reported from the 
British Antilles as due to tictcrotinm liolfMi Saec. Inoculation 
of (his fungus in soil of cacao seed beds gave a low per¬ 
centage of infection (less than 2 per cent). A direct inoculation 
into young plants about three feet high caused the death of approxi¬ 
mately f> per cent of the plants. It is possible that conditions for 
infection were unfavorable. This disease is not as common as the 
“Rosellinia root disease” and that reported from the province of 
Duarte. 

A third type of root disease may be designated “dry rot disease”. 
The general characters are identical with the preceding, but the 
root does not present mycelium of the type Dematophora of the 
Rosellinia or the white mycelium and selerotia of Rhizodonia. Fur¬ 
thermore, a great majority of the rootlets die while the larger roots 
can long resist the disease whose course is slower than other root di¬ 
seases, and does not appear as serious as these. The cause of the 
disease is unknown to us; however, a Fusarium sp. was isolated 
which we believe does not cause it. We are of the opinion that there 
is a close relation between the endotrophic mycorrhiza of cacao and 
this disease which usually appears in heavy soils, whether wet or 
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not, but improperly cultivated and poorly aereated. A number of 
cases which appeared in San Francisco de Macoris were given a 
good pruning; the soil around the diseased plants was cultivated 
with the use of harrows, and these measures resulted in the recovery 
of most of the plants. 

The fourth type known as “water root disease 99 appears in dis¬ 
tricts which are periodically flooded; or in low level places or basins 
without drainage in which case the rot of both the rootlets and roots 
takes place as far up as the stem of the tree; but there is no evi¬ 
dence of mycelium of parasitic fungi. This stage of the disease is 
the most characteristic. It does not have the nature of an epidemic 
and its spread is only effected under favorable conditions. 

Saprophytic pod rot (different fungi). It is important in cases 
of wounds made by the attack of the bird Chryserpes striaius f by 
rats and, occasionally, by fruit-eating bats. If the wound is made 
in pods which are about to ripen, the quality of the beans is poor. 
When they are mixed with other beans, they contribute to make 
the quality of the crop inferior. 

Sun scald (physiological causes). In evidence in plants with¬ 
out, shade or with deficient shade, but generally does not affect the 
young leaves, whose very slanting pos'tiori might be considered as 
a heliophobic adaptation, also suitable to high precipitation. The 
disease is not serious. It is possible to discover, occasionally, the 
II elm in I hosporium Ihcobromirolum (’if. & Frag., morphologically dif¬ 
ferent from H. throbromae Tore., which does not appear to be para¬ 
sitic, in addition to the three fungi which live with the Phyllosl id a 
throbromae . Normally the damage caused by the Ihiiolhnps rubro - 
cinctus is attributed to this disease. 


Cashew-nut (Anacardium oceidcvtale L.) 

• While largely propagated, its cultivation is not the subject of 
industrial exploitation, and its commercial value is restricted to do¬ 
mestic needs. 

Anthracnose (? Colletotrichum gloeosporioides Penz.). Not 
widely spread and although this fungus has been repeatedly found 
in the petiole, we are not sure that it is the real cause of the disease. 

Fruit fall (physiological causes). It occurs sporadically and is 
of little importance. We might mention that artificial infections of 
Thielaviopsis paradoxa (De Seynes) v. Hohn, gave positive results. 
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Cassava (Manihot manihot (L.) Cock). 

The cultivation of this product is on the same level with sweet 
potatoes, both as regards to extension and importance, as well as 
in regard to cryptogamous diseases. The JHlophonetu ello L., usually 
causes the greater damage. 

Antiiracnose (Gloeosporium manihot is P. llenn.) Very rare 
and unimportant. 

Leaf spot (Cercospora Hcurvingsii All.). Very common but of 
little interest because it ordinarily attacks adult or old leaves. 

Soft rot (?) Similar to that of sweet potato but more frequent; 
it is quite important and causes serious losses in heavy soils. 

Citrus plants ( Citrus spp.) 

Although citrus plants in Santo Domingo are extensively propa¬ 
gated, their cultivation is of little economic importance. This is also 
true of other fruit trees. 

Anthracnose (Golletolrichum gloeosfwr hides Pen/..). Does not 
appear to be very common, it attacks severely the young twigs, the 
buds, the leaves and sometimes the fruit. 

Black rot (All ernarin sp.) This disease is quite frequent, pos¬ 
sibly more so than the fruit rot, but of little economic importance. 

Dodder (Cuscata amcricana L.) The attack of this parasite on 
citrus plants is extremely rare, in fact we have only once succeeded 
in finding it. 

Foliouellosis (?) Quite common but unimportant. 

Mistletoe (Phthirusa sp.) These parasites are not frequent and 
are of little importance. 

Fruit rot (Penicillium digiUitum (Pers.) Sace.). Comparatively 
frequent ; however of no great importance due to the fact that the 
Fruits are disposed of immediately after the harvest. 

Creasy spot (?) Not frequent and consequently of no interest. 

Cum disease ( ?) This is probably tiie most injurious disease. The 
most common form of gum disease discovered by the author is the 
foot rot. Wild orange trees appear to be more resistant to the foot 
rot than cultivated citrus trees. 

Mklanosr (Phomopsis citri Fa we.) Uncommon and harmless. 

Pink disease (Corticium f salmonicolor B. & B.). This disease 
exclusively attacks plants growing on coffee and cacao plantations 
which are exceedingly wet. It is serious. 

Phomopsis rot (Phomopsis sp.) Less common than the preced- 
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ing and more widely spread in the south than in the interior of the 
country. 

Phyluosticta leaf spot ( Phyllosticta longispora Me Alp. and P. 
aurantimla (B & C.) Sacc.) It is spread to a limited extent but is 
unimportant. The Chaelaphonia citri Sacc. is frequently found in 
the same lesions. 

Red rust (Cephal euros virescens Ktze.) Very common on weak 
plants or on plants growing under excessive shade or in very wet 
places. Of as little interest as the leaf lichens. 

Root diseases ( Roscllinia sp.) Not a frequent disease, the cause 
of which was determined in but. one instance. 

Scab (Sphaccloma Fawcettii Jenk.) Very common; not less than 
50 per cent of the cultivated plants are affected by this disease, which 
generally attacks sour oranges and grapefruits. 

Septobasjdiose (Septohasidiurn l ilac in u m Burt, and N. spongia 
(B. & C.). Bat..;. Very widely spread; it attacks extensively the 
young twigs, the petioles and leaves, and even the fruit. It- is as¬ 
sociated with a coccid, but in itself is of little economic interest. 

Sooty mold {('apnodium citri B. & C.) Widely spread and as¬ 
sociated with different Coeeidae, but of no importance. 

Timms injury. The author lias discovered frequently associated 
with a Tlrrips sp. a mycelium of Bematiaceae. generally with no 
eonidia, but occasionally with eonidia of Clarionporiuw sp. similar to 
C. citri Br. & Pnrn. (different, from (\ citri Massee) which darkens 
tI jo light spots produced by the Thrips. 

Thread blight (Corticum koUroga ((.Ike.) v. Holm.) 'Phis fungus 
is reported to attack citrus planls exclusively. The writer has dis 
covered it on plants growing among coffee and cacao plantings which 
were attacked by this disease. Tt is of no importance. 

Twig blight (? Diplodia sp..). The existence of this disease was 
not definitely ascertained, in spite of the fact that a Dip/odia was 
discovered on several occasions on twigs affected by anthraenose. 

Coconut ( Cocos nueifera L.) 

Although growing everywhere in the plains of Santo Domingo, 
its cultivation is not as important as it might he. It is cultivated 
in the south coast of the Peninsula of Samana, and to some extent 
along the coasts of the Caribbean Sea and the Atlantic Ocean. The 
damages caused by cryptogamous diseases are doubtless of less in¬ 
tensity than that caused by the Aspidiotus destructor Sign., a serious 
enemy of this palm, and partly by the Homaledra sabulella Chamb. 
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Bud rot (Phytophthora palmivora Butl.) A very rare disease 
which, although it has been occasionally discovered in different places 
has the tendency to be localized or to spread very slowly. It was 
reported in Cibao (Moca and Santiago), in Sarnana and Monte 
Cristi, but was not found anywhere else. It was closely watched 
for in those places during the years 1925 and 1926 to ascertain 
the extent thereof. The two cases discovered in Monte Cristi were 
checked and there was no recurrence of the disease. On the contrary, 
in Moca and Santiago, where the cultivation of coconuts is of no 
importance, the disease appeared to spread very slowly. There were 
found in each province one ease in 1925; in 1926 one case in Moca 
and two eases in Santiago. In 1927 two cases were discovered in 
La Vega which were not reported in 1928 and three in Santiago 
dur ng 1927. In Humana the number of palms affected is equally 
rare; five eases were identified in 1925 and seven in 1926. In the 
southern coast and Puerto Plata no cases have been reported to date. 
We are unable to explain the cause of the slow spread of this dis¬ 
ease which ravages coconut plantations in the neighboring island 
of Cuba and is quite common in Porto Rico. 

Fruit drop ( 1) Tins disease which makes its appearance at cer¬ 
tain times, may be due to non-parasitic agents, although we have 
found a Diplodia sp., especially on the petiole. The falling of the 
young fruits is most, abundant when they have reached a diameter 
of one or two inches. 

Leaf blight (Pestalozzia pairnarum Cke.) Common over all the 
Republic, but of no economic importance. 

Trunk rot (?) Very rare and of unknown origin. 

Coffee (Coffca arahica L.) 

Although the cultivation of coffee dates back to an early period, 
it is only during the last five or s'x years that it. lias increased con¬ 
siderably. There is no doubt that at the present time coffee is the 
crop which is being most rapidly extended in the Republic. It 
has become recently the third or fourth product in order of im¬ 
portance as far as exports are concerned, and it is expected that 
in the course of a few years it will be on a level with cacao and 
may even surpass the latter. The damages done by eryptogamous 
diseases of coffee are probably of minor importance as compared 
with the damage caused by insects, particularly the Coccus viridis 
Green and the Leucoptera coffeella Guer. Coffee is grown through¬ 
out the mountainous regions, but without uniformity. 
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We might mention that the leaves of young plants of Coffea 
excelsa Chev. have been attacked by the D-yclyothyriella mucosa, 
(Syd,) Syd., but the disease has not been found on Coffea arabica. 

Berry rot (?) A common disease, rarely injurious. The causes 
have not been determined although several fungi have been found 
on the berries. Before ripening, the berries show wounds or ir¬ 
regular lacerations and the fruits fall before they ripen fully. This 
disease is generally independent of the attack of Cercospora coffcicala . 

Leaf rot (Pellicularia koleroga Cooke). Not common and of no 
importance, except in coffee plantations in the vicinity of Bonao 
where the disease was widely spread and caused more damage than 
in other places. 

Leaf spot (Cercospora coff cicala B. & 0.). More important and 
more abundant than the eyespot although its behaviour varies ac¬ 
cording 1o the district and time. We have observed that-it is more 
injurious in the provinces of Espu'llat and Azua where it attacks 
both berries and leaves, while in other places it is the reverse. In 
general it can not be considered a destructive disease. 

Hoot diseases (different causes). Among the cryptogamous dis¬ 
eases of coffee in Santo Domingo, this is the most serious, although 
the damage caused varies according to the place and time. As in 
the ease with cacao there are various root diseases grouped under 
the same name which would seem to be due to different causes, even 
though the symptoms or effects on the plants may appear analogous 
or identical. 

The first type is the 44 Resellinia root disease” or “Black root 
disease” which appears to be the most harmful and widely spread. 
We have not determined the species of Roscllinia save in few cases 
where we have found it: to be h\ pepo Bat. The second type, not as 
frequent as the first, and found principally in Barahona is the 
44 Rhizncf onia root disease” or * 4 White root disease”, whose charac¬ 
teristics are similar to the preceding, except for the presence of 
mycelial hypbae which are white instead of dark or black. Two dif¬ 
ferent species, not identified, were isolated and inoculated in ste¬ 
rilized soil where there were young plants of from one to two years 
of age. The sod w T as black, humic and acid (pH 5.6). The per¬ 
centage of infection was exceedingly low: Jess than one per cent. 
The experiment, was again made on soil of pll 5.0 with practically 
the same result, i.e one per cent infection. A third experiment, was 
made on calcareous clay soil, (pH 7.8) where the plants were trans¬ 
planted. The percentage of dead plants was very high reaching 
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80 per cent and the majority showed the same symptoms observed 
in infected coffee plantations. Further tests, still unpublished, have 
proved that an acid soil is indispensable for the normal growth of 
coffee; a neutral soil is unfavorable and a small alkalinity is de¬ 
cidedly harmful. The plants vegetate slowly and with difficulty 
and show a more or less serious chlorosis. Under these conditions 
they are easily attacked by root diseases and especially the “dry 
root diseases.”* 

A series of further experiments on coffee plantations demon¬ 
strated that where root diseases were more severe and coffee vege¬ 
tated with difficulty, hearing sparingly, and dying without any 
definite causes (“dry rot disease”), witli a destruction of the young 
rootlets while there was no rot of the old roots; the hydrogen-ion 
concentration of the soil was greater than pH (>.6-(>.8. Under such 
conditions the development of endolrophic mycorrhiza is great; as 
a general rule, it may be easily demonstrated by the danse reaction. 
However, we have been unable to prove definitely thal Ihe Rhizoc- 
tonia which represents the root endophyte is the same one with 
pathogenic action, even though there are a number of indirect rea¬ 
sons for our assumption. The fluid of the liquid culture of the 
rhizoctonia-endophyte demonstrated, in vitro , a decisive pathogenic 
action on sections of young and healthy rootlets. A paper will be 
published later in connection with the root diseases of coffee and 
cacao. 

Sooty mold (Capnodium ? v-offi'ae Pat.). Associated with the 
attack of scale insects, especially Coccus vivid c. Of no importance 
although we have seen cases in which all the plant was covered with 
a thick black coating. 

Hve-si'ot or “Virukla” (MUbeUa fiavida (Oko.) LindauU Of no 
great importance, although wide-spread. 

Corn { Zea Mays L.) 

The production of corn in Santo Domingo which, until recently, 
was for the small local consumption has rapidly increased during 
the last few years and corn is now also grown for purposes of ex¬ 
portation. The so-called “Frances grande”, which has been im¬ 
proved gradually is the type most widely propagated and cultivated. 
Com is not seriously affected by cryptogamous diseases. Far more 

* This is probably the same disens© which in other countries has been doubtfully ascribed 
to Baaiaioinycetes. 
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injurious to this crop are the Lepidopterous insects (Laphigma 
frugiperda S. & A. and Heliothis obsoleta Fabr.) 

Rusts ( Puccinia purpurea Cke. and Uredo pallida (Diet. & 
Holw.) Arth.). Of no great importance, although these two fungi 
are very common on mature and old leaves. 

Mosaic (V) Comparatively frequent, but causing no important 
damage. 

Smut ( TJstilago zcae (Beckrn.) ling.) After a close search in 
corn plantations some cases of smut are almost invariably discovered, 
but this disease is of little importance. The damage due to this 
disease was less than \\ of one per cent with the possible exception 
of some very occasional eases. 

Spike top rot (?) This disease is due to one or two species of 
bacteria. It develops only on young cars, which are not yet ripe, 
but which have been attacked bv the larvae of II elio this obsoleta. 
Subsequent to their attack it is possible that larvae of unidentified 
Diptera may develop, whieh in all probability, disseminate the bac¬ 
teria. Even though we are unable to prove our assertion our opin¬ 
ion is based on our observation that this disease is constantly as¬ 
sociated with the presence of larvae of Diptera and. consequently, 
associated with the attack of the Heliothis obsoleta. The end of 
the ear softens and rots, developing a yellow or dark color as the 
rot extends from the tip to the base. Normally the infection is 
confined to one inch but may spread practically all over the green 
ear, especially if it is still quite young. The affected part is unable 
to produce grains but the portion not affected ripens normally. 
Therefore, the damage caused by the disease varies greatly according 
to the intensity of the attack. If it is confined to the tip of the 
car, as is usually the case, it is not important because the grains 
at the tip even under normal conditions, do not mature properly. 
In the other case the damage may be serious. At first we were of 
the opinion that the disease was caused by a saprophyte, since it 
was not transmitted by grafting small pieces of the ear, or by in¬ 
oculating the tip of the healthy ears with an infected needle. 
However, having inoculated with bacteria by puncturing into the 
healthy culm of a series of corn plants, we have often obtained 
(11 out of 36 cases) the formation of a blackish necrotic zone which 
extends in a circle from the point of infection, and length-wise for 
about one half inch. The ears of the infected plants did not ripen 
and after a few days (7 to 15) the culm dried from the point of 
inoculation upwards. We have observed that a rainy season favors 
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greatly the development of this bacteriosis which is seldom recog¬ 
nisable in dry weather, although the attack of the Heliothis may be 
serious. The early infection is more destructive than the late infec¬ 
tion. The estimated average damage in experimental plots of the 
Station was about five per cent. 

Cotton (Gossypium spp.) 

Its cultivation which is almost exclusively confined to the prov¬ 
ince of Monte Cristi, is at present in a very neglected condition. 
This is due to the great damage caused by the Pectinophora gossy - 
piella Saund., which is the most destructive pest of cotton in the 
Republic. 

Angular leaf spot and bacterial wilt disease (Erwinia mal~ 
vaceara (E. F. S.) Comm.). A very common disease and apparently 
rather serious. 

Anttiracnose ( "! Diplodia gossypina Ckc., ¥ Collclotrichum gos¬ 
sypii Southw.)* Could really be considered as two different diseases 
but they have not been clearly differentiated in connection with the 
pathogenic agent and the etiology. Not very injurious. 

Arbolate leaf spot ( Ramularia areola Atk.) As the preceding. 

Internal doll disease (Ashbya gossypii (Ashby & Now.) GuilL) 
Found in Haina on buds of an spontaneous hybrid of Gossypium 
hirsutum x G. barbadense . Probably the disease may be more- widely 
spread. 

Mouldy boll disease (different species). This seems to be the 
most common of boll diseases and together with bacterial boll dis¬ 
ease causes at least from five to ten per cent damage. The injury 
to bolls appears to be caused by different saprophytic fungi which 
have not been thoroughly investigated. 

Rust ( Kuehneola gossypii (Lag.) Arth.). Very common but 
rarely injurious. 


Eggplant ( Solarium Melongena L.) 

The cultivation of this plant has more or less the same range 
as that of tomato. It is less affected by cryptogamous diseases than 
tomato and.suffers more from the attack of insects. 

Concentric fruit rot ( Phomopsis vexans (Sacc. & Syd.) Hart.) 
It is the most harmful cryptogamous disease that attacks the egg¬ 
plant. The degree of intensity varies considerably, and may cause 
the total destruction of the crop in times of high htonidity; It is 



PHY TOPATHOLOGICAL SURVEY OF SANTO DOMINGO 


27 


spread throughout Cibao. The attack on the leaves is of minor 
interest. 

Late blight ( Phytophihora infestans (Mont.) de By.). This dis¬ 
ease is seldom seen and is not clearly identified; it is of no economic 
interest. 

Leaf mold ( Cladosporium fulvum Cke.) Same as the preceding. 

Leaf spot (? Phyllosticta hortorum Speg.) Apparently very 
common; it is injurious during the wet season but unimportant at 
other times. The pathogenic agent was not definitely identified. 

Spotted fruit rot ( tiloeosporium melongenae E. &. H.). This 
parasite is frequenty associated with the fruit rot. It predominates 
in southern plantations rather than in Cibao where apparently it is 
less harmful. 

Guava (Psidium Guajava L.) 

This plant, generally speaking, is not cultivated except for a 
limited propagation of a number of sweet varieties. The commercial 
exploitation is confined to the wild varieties. The eryptogamous 
diseases are of no economic interest. 

Fruit rot ( Glocosporium psidii Del.) Very common but of lit¬ 
tle importance. 

Silver leaf disease (?) A very interesting disease from a scien¬ 
tific point of view which we have discovered only in Ilaina. The 
causes are unknown. The leaves of a diseased plant are generally 
of a silvery color. The plant does not bear, or bears sparingly, 
but ordinarily does not die. 

Lettuce (Lactuca saliva L.) 

Very rarely cultivated. 

Damping-off {Pylhium de linryanum Hesse). While it is quite 
common in seedbeds, it is not very harmful. 

Leaf spot ( Cercospora longissima Sacc.). Frequently attacks old 
• leaves and therefore is unimportant. 

Lima bean ( Phaseolus lunatus L.) 

Grows throughout the country and is cultivated to a limited ex¬ 
tent for local consumption. 

Anthracnose (Collet otrichum Lmdemuthianum (Sacc. & Magn.) 
Br. & Cav.) Rare and of no importance. 

Root rot ( Rhizoctonia sp.). Similar to the same disease affecting 
beans. 
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Mahogany tree ( Swietenia mahogani (L.) Jacq.) 

This tree is widely distributed throughout the country. Although 
it predominates in the semi-arid regions of the south and northwest, 
where it appears to be gradually losing ground and in certain places 
has entirely disappeared. A survey was made for the purpose of 
ascertaining the causes for the decline of this tree but it has not 
been published. 

Leaf spot ( Pestalozzia swieteniae Cif. & Frag.) This disease 
was found only in seed beds of the Agricultural Station in Haina. 
It is not very serious. 

Mistletoe ( Phoradendron Haiiiense Urb.) * Very common but 
apparently does little harm. 

Meliola leaf spot ( Meliola swieteniae Cif., n. sp. ad. int.) Found 
in southern coast, apparently rare and unimportant. 

Malanga, Taro, etc. (C alodium sp.; Xanthosoma sp.) 

These plants grow extensively blit are rarely cultivated, and 
are of no commercial importance. 

Internal rot (?) A sporadic disease which at certain times 
and places causes serious damages in plantations. The characters 
of the disease correspond to the so-called “mal de la malanga M (taro 
wilt) in Porto Rico and probably to the disease which in Jamaica 
is ascribed to the Vasculomyces xanthosomae Ashby, but we have 
had no occasion to investigate it thoroughly. 

Its presence was reported sporadical and serious in the prov¬ 
inces of Duarte, Puerto Plata and Espaillat. 

Leaf spot (?) Very common but unimportant. 

Soft rot ( Erwinia carotovora (Jones) Comm.). The rot of the 
rhizome of this plant was induced and it ,was experimentally re* 
produced on Alocasia macrorrhiza , Colombia antiquorum, Calodium 
Schomburghii var. pic turn, Iris germamca , Daucus carota , Ilyacin - 
thus oriental™, Lycopersicum esculent um, Zuntedcschiki aethipica 
and Gladiolus kybridus (5). 

Mango (Mangifera indica L.) 

This tree ranks with the avocado in importance but it is more 
widely propagated. 

Anthracnose (Collectotrichmn gloeosporioides Penz.) It is the 
most serious disease of the mango and causes the loss of a consider- 

* Reported by Dr. E. E. Ekman. 
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able amount of fruit, especially if the attack of the disease is severe 
before the fruit ripens. It is less injurious to leaves. 

Fruit rot ( Diplodia mangifcrae Koord.) A rot of the fruit 
which is less common than the anthracnose, with which it may be 
associated. The fungus lives on the leaves with difficulty. It is 
probably the same species previously designated Lasiodiplodia sp., 
Lasiodiplodia theobrornac (Pat.) Griff. & Maubl. and L. tubericola 
E. & E. Apparently it is not wide-spread or very harmful. During 
the summer of 1929 : there was reported in SaruanA near Sabaua del 
Mar, the attack of a Phytopkthora sp. which destroyed about 50 per 
cent of the crop. The fruit was affected before ripening. This dis¬ 
ease which is still the subject of study and investigation has not 
since been rediscovered and we. might mention that it had not been 
reported prior to 1929. 

Manisosteen (Garcinia mangostana L.) 

Recently introduced and its cultivation is confined to a few plants. 

Anthracnose (Gloeospormm mangostanae Cif.). Different from 
the Gloeosporium garcinia Koord. It is in all probably a leaf para¬ 
site. It is so rare that it has been impossible to determine its true 
nature. Like the former, this fungus does not affect the Garcinia 
tinctoria (DC) Dawn. (5). 

Leaf spot (Pestalozzia Espaillati Cif. & Frag.) It is frequently 
found on the apex of dry leaves. Inoculation experiments gave neg¬ 
ative results (5), both in tests with Pestalozzia i clusiae Griff. & Maubl., 
which lives on leaves of Clnsia rosea, of the same family and which 
we presume is adaptable to the mnngosteen, and the Pestalozzia 
mnangae Koord. of the “ Ylang-Viang”. This species is probably 
a secondary parasite which lives upon leaves of plants affected by 
the root disease. The Pcstalozzia Espaillati, common upon Garcinia 
mangostana was never found to attack Garcinia tinctoria. 

Root disease (?) The most common and harmful disease which 
destroys over 90 per cent of young plants in seedbeds; the cause 
of the disease is unknown to us. 

Mulberry (Morus spp.) 

Although this tree formerly existed in the island, its propagation 
dates from the last three or four years, in connection with the pos¬ 
sibility of fostering the silk-worm industry. 
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Bacteriose (Phytomonas mori (Boy. et Lamb.) Comm.) This 
disease has not been definitely identified and has been found only 
in Moca. 

Okra (Abelmoschus esculentus (L.) Moench.) 

Common throughout the country but rarely cultivated. 

Fruit rot (?) A common disease which is quite serious during 
rainy seasons. 

Leaf spot (Cercospora hibisci Tr. & Earle.) Quite common, but 
causing little damage. 

Onion (Allium Cepa L.) 

The systematic cultivation of this plant for commercial needs 
is of recent date and prevails in the irrigation districts, but it is 
grown throughout the country on a small scale. In addition to some 
serious cryptogamous diseases, it is also attacked by a serious pest, 
the Thrips tabaci Lind. The latter is an important factor in the 
reduction of the crop which can thus be obtained only at a certain 
time of the year. 

Bacterial rot (Erwinia carotovora (Jones) Comm.) Tt is found 
only in the clay soils of Cibao during the rainy season and is very 
severe. This disease was not discovered in Santiago, Monte Cristi 
and San Juan de la Maguana. 

Leaf spot {Alternaria porri (Ell.) Oif.) This is the most serious 
cryptogamous disease that attacks onions in Santo Domingo. Its 
damage shows great variability, and the general average may be 
estimated at not less than 10 per cent and very often higher. The 
preventive measures for this disease have been thoroughly inves¬ 
tigated, and the use of the mercury-organic compounds or Bordeaux 
mixture have been most effective if applied freely as a prophylactic. 
As a matter of fact, the most serious attacks result from the time of 
the transplanting of the young plants to the time when the plants 
have grown approximately five or six inches. The control of the 
disease is of minor importance due to the fact that late infections 
are not serious. The systematic position of the fungus which causes 
the disease was the object of investigation which proved rather com¬ 
plicated. We have excluded the Macrosporium parasiticum Thuem., 
which was frequently present because the inoculation tests were always 
negative. The disease has been reproduced both by Alternaria alii 
Nolla and by Macrosporium porri Ell. The disease is h rdly recog¬ 
nisable. The same may be said regarding its morphological, biometric 
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and cultural characters in the cultures with the exception of mutation 
and aberrant, forms. Therefore the two species appear to be identical 
and if we admit the validity of the genus Macrosporiam with the de¬ 
nomination of Nolla, the fungus should then be known as Alternaria 
porri (Ell.) Cif. 

Papaw ( Caric-a papaya L.) 

It is widely propagated, but its cultivation on a small scale is 
of no economic importance. 

Curly leaf (f) This disease is largely spread throughout Cibao, 
chiefly in the interior as far as the Province of Samana where it 
was first discovered. Its characteristics are very evident, but the 
causes thereof and its etiology are still uncertain. The disease 
generally affects old plants even though it may occasionally attack 
young plants. The first visible symptom is a curling of the younger 
leaves which gradually twist to form “cushions”. At the same 
time the old leaves take a partial yellowish color forming a mosaic 
of yellow and green spots. The old leaves are partly curled and 
the leaf blade presents gradations which closely resemble analogous 
formations in tobacco mosaic. In the course of one or two months 
all leaves either young or old, fall off after turning entirely yellow 
or they dry up and the petiole bends but the leaves do not fall. 
The plant rarely bears during this period and if it does, it is unable 
to develop the fruit to maturity. When the plant loses its leaves, 
new growths are developed generally apically, frequently they are 
lateral growths but they never appear in multiple formation. Sooner 
or later they assume the diseased appearance previously described 
arid on falling, are replaced by similar new growths. This condi¬ 
tion may prevail for a number of months (or even for a year or two) 
when the plant finally dies; it is very seldom that the plant suc¬ 
cumbs to the first attack. In a number of cases, but not invariably, 
the trunk shows a series of epidermal suberous growths which ap¬ 
pear irregularly and lengthwise, generally in the top-most part. 
These suberizations are formed by stratified layers of cork, slightly 
sub-epidermal, which are not found on healthy plants and whose 
presence we were unable to understand. A number of researches 
on the latex of the papaw tree in different places and at various 
times gave negative results with the exception of bacterial zoogloeae 
which was found once. We have never succeeded in discovering 
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protozoa. * A further series of inoculation experiments using latex 
of diseased plants gave different results; in one instance most of 
the plants inoculated were infected (18 out % of 20); in other cases 
the percentage was smaller (3 out of 9 plants; 5 out of 14; 2 out 
of 17 and 1 out of 18). Possibly this is the same as the disease re¬ 
ported on this plant in Jamaica. 

Fruit fali. ( Thielaviopm paradoxa (Seyn.) v. Hohn ). This 
disease is quite common during the winter and spring, but is of no 
economic interest. Artificial infections developed the disease on this 
plant as well as on Cur cubit a moschata and Anacardium oeddentale 
( 5 ). 

Fruit rot (Rhizoctoma papayae Gif.). A common disease of de¬ 
structive character during heavy rains, but not at other times. While 
it may affect all the fruits on a plant, it generally attacks those 
growing near the ground. The fungus lives in the soil, preferably 
in the surface, among rotted leaves, etc. and gradually moves up¬ 
ward to the fruit. It can make its entrance only through a wound, 
such as those incisions made on the fruit to drain out the latex 
before the fruit ripens or by any other mechanical injury. The 
disease has been reproduced artificially only through wounds. Where 
the fungus makes its entrance a depression is formed which becomes 
soft and of a dark yellowish tinge. The mycelial hypha rapidly 
ramifies invading all the mesoearp until it reaches the interior cavity 
where a white coat is formed over the seeds and checks their growth. 
The fruit turns yellow a.s if it were ripening, but it actually rots 
and softens through the action of this fungus or other micro-organ¬ 
isms. It finally falls to the ground. The fungus does not form 
sclerotia in culture, but only in the interior of the fruit in the in¬ 
tercellular spaces of the mesocarp. This disease may he cheeked or 
its damage reduced by frequent cultivations of the soil and by avoid¬ 
ing the planting of dwarf varieties or varieties which bear low. It 
has been demonstrated that the fungus lives in the soil. A more 
complete paper on this subject is in the course of preparation. 

Leaf spot ( Pucciniopsis caricae (Speg.) Earle). Very common 
but rarely injurious. 

Pea {Pimm sativum L.) 

Very rarely cultivated. 

Leaf spot (Cercospora pisi-sativae Stev.). Not abundant. 

1 In Moca, in the latex of the Asclepiatr curassavica a flagellate was once discovered ap- 
parentfy very similar to the Leptomonas Elmaseiani Mig., and this game specie** or one of 
great affinity was once found in the latex of Calotropi$ procera, In a plant in the neighbor¬ 
hood of Bani. 



PHYT0PATH0L0G1CAL SURVEY OP SANTO DOMINGO 


33 


Powdery Mildew (Oidinm erysiphoides Ft.) Of little impor¬ 
tance. 


Peanut (Arackis hypogaea L.) 

This plant is extensively cultivated in Santo Domingo, especially 
in the regions of Villa Vazquez, Santiago and in the southern part 
(San Juan de la Maguana). In spite of this, the exports are very 
limited. This plant is affected by a number of insects and diseases, 
often associated, and both of which are injurious. 

Leaf spot (Cercospora personal a E.). Very frequent, but caus¬ 
ing serious damage only occasionally. 

Boot diseases (Rhisoctonia sp.). The most serious disease which 
may cause a considerable reduction of the crop during periods of 
heavy rains, especially in Oibao. 

Rusts (TTredn arachidis Lagh.). Very common but as a rule not 
injurious except in the case of young plants. 


Pepper (Capsicum annum L.) 

This crop is grown throughout the country, but less abundantly 
than any other solanaceous crop. 

Leaf spot (Cercnspnra capsici Heald & Wolf.). Quite common 
but of little economic interest. 

Mosaic (?) Not very common and consequently unimportant. 

Root rot (? Rhizocfonia sp.). Rare in the Cibao and of no impor¬ 
tance. 

Spotted frutt rot (GJoeosporinm piperatnm E. & E.). This dis¬ 
ease is less widely spread than the zonate fruit rot with which it 
is at times associated and is of little economic importance. 

Zonate fruit rot (Colletotrichum nigrum E. & H.). The most 
common and injurious disease, which under favorable growing con¬ 
ditions (wet weather) may destroy 75 per cent of the crop. 

Pine (Pinus occidentals Sw.) 

This tree is widely distributed wherever ways of communication 
permit it and covers a vast area, especially in the Central Cor¬ 
dillera (see map on page 9). We have not discovered any diseases 
on pine worth mentioning and, as far as can be ascertained, it is 
not affected by rusts. 
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Pineapple (Ananas Ananas (L.) Cock.) 

This plant grows throughout the Republic but is most intensively 
cultivated along the Cibao district, chiefly in La Vega, where ex¬ 
quisite fruit of a very sweet and fragrant variety, locally known 
as “pan de azucar” (sugar-loaf pineapple) is produced. However, 
its cultivation has not been industrialized although there is a tend¬ 
ency towards a greater development. Cryptogamous diseases cause 
appreciable damage to the crop. 

Fruit baotertal brown-rot (Erwinia ananassae Serr.) This dis¬ 
ease the cause of which we have not been able to isolate, but which 
appears to be identical with the disease reported from the Philip¬ 
pines and Haiti, is quite familiar although it varies considerably. 
The pineapple denominated “francesa” (Smooth Cayenne D is ap¬ 
parently affected by diseases as severely as the native sugar-loaf 
pineaple. The disease is most common in the Cibao region. 

Base rot (Thielaviopsis para door a (De Seyn.) v. Hbhn.'). This 
disease is spread all over the country but is especially serious in the 
districts of Espaillat, Duarte. La Vega and Samanfi. where during 
the rainy season the crop is considerably reduced. 

Brown leaves, Chlorosis, Tangle foot, etc. (Different causes). 
We have grouped together a number of diseases, the causes thereof 
being difficult to identify. They are largely due to parasitic agents, 
or at least primarily so, even though organisms of secondary im¬ 
portance may follow. These diseases may be due to manifold 
causes; lack or excess of water, comparatively high lime con¬ 
tent of soil, excessive clayey soil, inadequate preparation of soil, 
lack of the necessary assimilative nutritive elements in soil, etc. 
This group of diseases is often found in pineapple plantations and 
prevents a profitable cultivation of the fruit in certain localities. 

Root diseases (?) This disease is frequent and quite harmful in 
the clay soils of Cibao during the rainy seasons. It is frequently 
associated with the base rot. 

Potato ( Solanum tuberosum L.) 

The cultivation of this solanaceous crop has been considerably 
intensified during the last few years, chiefly in the northern and 
southern districts under irrigation. The output in these districts 
supply the local market with a good portion for domestic consump¬ 
tion. 
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Dry rot (Fusarium solard (Mart.) 8acc.). This is the most 
widely spread disease of the potato, however, it is not very serious. 

Late blight (Phytophthora infestans (Mont.) de Bary). Prob¬ 
ably the most serious disease of the potato, especially in the Cibao 
district and in the South. The mean annual loss may be estimated 
at not less than 15 per cent; in some cases it may reach 80 per 
cent. It is less frequent in the tubers. 

Leaf spot (Septoria lycopersici Speg.). Of little economic im¬ 
portance although wide-spread. 

Scab (Actinomyces scabies (Thaxt.) (loss.) A common and harm¬ 
ful disease which, however, is confined to certain places in the dis¬ 
trict under irrigation in Villa Vazquez and in the north where it 
may cause an appreciable reduction of the crop. 

Tip burn (physiological causes). Quite common, chiefly in the 
irrigated districts of the north and south, but it is of no special 
economic interest. 

Wet rot. (?) It occurs frequently in stock kept in warehouses 
and affects both the quantity and the quality of the crop. It is 
caused by one or more species of bacteria not identified. 

Sesame (Sesamum orientate L.) 

Rarely cultivated in the interior of the country. 

Black shank {Phytophthora sp.). This disease assumed a de¬ 
structive character in Villa Vazquez, in irrigated places and in San¬ 
tiago, only during 1928. Apparently it presents the same charac¬ 
teristics as a similar disease on tobacco, in the course of a few 
days, usually a week, the plant dies, the leaves dry, the stem becomes 
black and the disease, even post-morten, spreads from the lower 
portion of the stem, upward. In infected materia] in a damp 
chamber we have observed the rapid growth of a Phytophthora, not 
found in all the specimens. This fungus has been held responsible 
for the disease. The fungus is frequently associated with a Fusa¬ 
rium sp., as in the case of tobacco, which has a disease very similar 
to this one. Wherever the fungus developed in 1928 it totally ex¬ 
terminated the sesame plots, but we have not discovered this dis¬ 
ease in other parts of the country. 

Leaf spot (Cercospora sesami Zimm.). Very common everywhere, 
but of no economic importance. 

Boot rot (Rhizoctonia sp.). Occurs rarely in the clay soils in 
Cibao during rainy seasons. 
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Squash ( Pepo sp.) 

Widely cultivated but only for local consumption. 

Downy Mildew ( Pseudoperonospora cubensis B. & C.). It is a 
common but unimportant disease. 

Pineapple disease ( Thielaviopsis paradoxa (De Seyn.) v. Holm.). 
This disease did not appear spontaneously but was artificially caused 
by inoculating this fungus into the young fruit with cultures of 
fungus isolated from papaw (5). 

Star apple (C hr y sophy llum Caimito L.) 

Common but rarely cultivated. 

Boot rot (?). Of the very few parasites of this tree, this is 
the only one of any interest. 

Sugar cane ( Saccharum ojjicinarum L.) 

This plant, extensively cultivated throughout the southeastern 
part of the Republic, and to a more limited extent in the southwest 
and north, is the most important crop of the Island. The phyto- 
sanitary conditions, have been improved in recent years but are not 
good and the yield of sugar is generally low. 

Leaf spots (Helmixiihosporium ocellum Paris; U. stenospilum 
Drechsler; Cercospora sacchari v. Breda de liaan). While these 
three fungi are widely distributed they can not be regarded as caus¬ 
ing appreciable damage in cane varieties that are extensively cul¬ 
tivated. 

Leaf variegation (?) . Apparently this disease is not of an in¬ 
fectious nature. We have found it only on Cristalina and Japanese 
canes and so far as can be ascertained it does not cause serious losses. 

Mosaic (?). This is undoubtedly the most serious sugar cane 
disease, all others being comparatively unimportant. Plantations 
were originally planted to “Cafia-blanca” or “Cristalina” and al¬ 
lowed to run for ten or even twenty years; the cane being cut every 
year. With the spread of the mosaic, care was not taken to plant 
seed of healthy cane, or to eliminate the diseased young plants or 
to substitute rapidly the old varieties by resistant or immune va¬ 
rieties. Consequently a general low yield followed and this depres¬ 
sion was. aggravated by low sugar prices since 1925. After a num¬ 
ber of experiments, some of which were unsuccessful, the old canes 
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have been substituted by new varieties, particularly during 1927 and 
1928. At the present time the POJ-varieties, especially POJ-2725, 
are the most popular. The POJ-2878, recently introduced, is being 
extensively propagated and the POJ-2883 will shortly follow. How¬ 
ever, the substitution in plantations where there is a high percentage 
of disease is not proceeding as rapidly as is desired, chiefly due to 
the economic crisis of the sugar industry. There are still a large 
number of fields which should be replanted with new varieties. 
Fields with 100 per cent infection are of very common occurrence. 

Pineapple disease (Thielaviopsis paradoxa (De Seyn.) v. Hohn.). 
An uncommon disease which we have observed only twice. It is of 
no economic importance. 

Pokkaii-boeng (Fusarium sp.). This disease, so far, has been 
discovered only on POJ-2714, POJ-2725, and POJ-2878, but does not 
cause serious damage. The last mentioned variety appears to suffer 
most it is possible that the slight damage is due to the compara¬ 
tively limited propagation of this variety. The cases reported on 
Cristalina should be referred, in our opinion, to the twisted-top and 
not to the “pol&ah-boeng.” 

Bed rot (Colletotrichum faicaium Went), in relation to the 
damage caused, this disease is second only to mosaic. It is difficult 
to give any definite figures regarding the extent of the damage which 
varies greatly from year to year. This fungus may also present a 
form of Ilyphales Tuberculariaceae (5). 

Bed rot of leaf sheath (Sclerotium Kolfsii Sacc.). Wide-spread 
but of no economic importance. 

Bed spot of leaf sheath (Cercospora vaginae Kruger). About 
the same as the preceding. 

Bind disease (? Pleocyta mochari (Mass.) Petr. & Syd.). This 
disease, whose existence as a separate entity is doubtful, does not 
cause appreciable damage. 

Boot diseases ( Rhizoctonia. sp. with other fungi, not determined). 
They are less serious than the preceding, but very common. A care¬ 
ful investigation on the percentage and general damage did not give 
positive results. A study made by the author showed this disease 
to be related to the mycorrhizic infection and the pathogenic agents 
are some species of Bhizoctonia and a Phycomycete, not identified, 
probably different from a Pyythium sp, common on diseased roots (7). 

We might mention that so far we have not been able to find the 
“gum disease”, or the “dry top rot” in Santo Domingo. 
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Sweet potato (Ipomoea batatas (L). Lam.) 

A large number of varieties are extensively cultivated in Santo 
Domingo, the total production being used for local consumption. 
The damage done by diseases is limited and the plant suffers more 
from the attack of the Cylas formicarius Fabr. and various other 
insects. 

Black rot (Sphaeronema fimbriatum (E. & H.) Sacc.). The most 
common and injurious disease affecting sweet potato. 

Java black rot ( Diplodia ( Lasiodiplodia) tubcricola E. & E.). 
Common and quite severe, varying according to the season and place. 

Leaf spot ( Cercospora bataticola Cif. & Brun. ad. int.). Rare 
and of no economic importance. This species is quite different from 
C. batatas Zimin. 

Rust ( Coleospormm ipomocae (Sclrvv.) Burr.). Very common 
but of no interest from the economic point of view. 

Soft rot (?). A common disease which may affect sweet potatoes 
both stored and under the ground. It may be the most important 
disease in plantations poorly cultivated and is probably due to sev-' 
eral different causes. 

Sclerotial blight ( Sclerotium Rolfsii Sacc. and V Rhizoctonia 
sp.). Uncommon and harmless. 

Molds or soft rot ( Rhizopus sp. and allies). A very common 
disease which occurs on stored potatoes and is more or less serious. 

White rust ( Albugo minor (Speg.) Cif.) Very common but 
without any economic importance. The author (6) found a biolog¬ 
ical specialization of the Albugo on this plant in connection with 
the same fungus living upon other Convolvulaceae on the basis of 
cross inoculations and biometric criteria, thus accepting the Spegaz- 
zinian name and elevating the variety of this author to the rank 
of a species. 

Tobacco ( Nicotiana tabacum L.) 

Among the crops of secondary importance, this is one of the 
first. The value of tobacco exports, however, is subject to consider¬ 
able fluctuations. It is mostly cultivated in Santiago and in other 
provinces of the Cibao Valley, but to some extent, throughout the 
Republic. The adult plants suffer severely from the attacks of in¬ 
sects, chiefly the Protoparce sexta, The most popular variety is the 
one denominated “OrioHo” a hardy and resistant veriety but of 
poor quality, especially the low, unselected grade. The cultivation 
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of the “Habana” variety and of other varieties of good quality 
such as a hybrid of “ Sumatra’\ etc. is quite limited. 

Black Shank (Phytophthora nicotianae van Breda de Haan). 
A very rare disease which normally is of no economic importance 
probably due to the comparatively high resistance of the “Criollo” 
variety generally cultivated. On the contrary we have observed it 
to assume a destructive character on foreign varieties of recent im¬ 
portation and cultivated for experimental purposes, such as a series 
of varieties of the oriental type, a Virginia” variety and one 
known as “Egipcia”. 

Damping-off (Pythinm de Baryanum Hesse and Rhizoctonia sp.). 
This is the principal and most harmful tobacco disease even though 
the loss in seed beds is not great. The practice of making seedbeds 
without previously sterilizing the soil or in inadequate plots, and 
during rainy seasons, favors the development of this disease. The 
principal agent appears to be Pyihium de Baryanum , even though 
at times it is partly due to one or more species of Rhizoctonia. The 
writer made a number of experiments for the purpose of developing 
an economical and efficient prophylactic treatment, and after nu¬ 
merous tests, it, is recommended to use the mercury-organic com¬ 
pounds. 

Leaf spots (Cercospora nieotianac E. & E.). Very common but 
of no economic importance. The same may he said of the Phyl 
losticta hainensis Frag. & Cif., an endemic species which is confined 
to the southern coast and the fiphaerulina hainensis Frag, & Cif., 
which is probably a semiparasite and occurs in the spots of the Cer - 
cospora nicotianae, also restricted to the same region and very un¬ 
common. 

Mosaic (?). Scattered widely and irregularly in tobacco fields. 
The most serious forms are less frequent. The disease appears to 
be quite injurious in spite of which it is overlooked by growers. 

Root disease ( Rhizoctonia, sp.). Not frequent and apparently 
confined to the tobacco fields in humic clay soils, especially in the 
northeastern part of the Cibao Valley. Does not cause great injury. 

Wilt (Erwinia solanaceara (E. F. S.) Comm.). A very excep¬ 
tional disease; even the very few cases reported appear doubtful in 
that the microorganism which produces the bacteriosis was not 
studied in pure culture and the disease was only identified by its 
etiological characters. If the disease actually exists, there is no 
doubt that the "criollo” tobacco is highly resistant to it. 
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Tomato ( Lycopersicum lycopersicum (L.) Karst.) 

This plants grows throughout the country but its cultivation is 
quite limited. 

Anthracnose (? Phoma destructiva Plowr.). One of the most 
familiar tomato diseases which may reduce the crop in certain plots 
to about 50 per cent. The parasitic agent was not definitely iden¬ 
tified and appears sporadically. 

Bacteriose ( Erwinia carotovora (Jones) Holl.). This disease 
which affects the young fruit does not arise naturally and was only 
artificially produced by inoculations. 

Cracks (?) Apparently they are not of parasitic origin and they 
are of no economic importance. 

Damping-off (? Pyihhtm sp.). Very frequent in seed beds and 
while the percentage of dead plants is high, it is of no great im¬ 
portance. 

Mosaic (?) Very common; however it is rather harmless. 

Nailhead rust (Alternaria solani (E. & M.) J. ft. S.). Very 
common but not important. 

Fttsnrium wilt (Fusarinm lycoprrsiri Snce.). Less frequent and 
serious than the preceding; it is found principally in the regions 
under irrigation in the northwest and southwest. 

Late bltcttt (Phyfophthora infrstanx (Mont A Do BaryL Very 
common at certain times of the year. It is undoubtedly the most 
injurious of the tomato diseases and may destroy all the plants in a 
plot. 

Leaf mould (Cladospnrivm fnlvnm, Che.). This fungus usually 
attacks the leaves and is rarely injurious, except when it affects the 
fruit. 

Leaf spot (Septoria lycop&rsici Speg.). Usually of no economic 
interest. 

Root rot (RJnzoctonia sp.). Apparently uncommon and confined 
to the Cibao district; it is of little importance. 

In addition to the above, mention should be made of a tomato rot 
disease in which we have repeatedly discovered the Cephalosporium 
acremonium Corda. Inoculation experiments made on healthy fruit, 
ripe or green, by spraying a suspension of conidia, gave negative 
results. It has been observed that during rainy weather a very small 
wound is sufficient for the fungus to invade the ripe fruit rapidly 
and cause it to rot. This disease shows a great similarity to the 
Oozpora rot reported as serious in Florida. 
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Tonka bean (Coumarouna punctata Blake). 

This plant has recently been introduced from Venezuela. The 
success obtained from the first planting has resulted in the exten¬ 
sion of plantings which are increasing rapidly, consistent with the 
good characteristics of the tonka as a crop plant. 

Leaf spot (Phyllosticta diptericicola Frag. Sr Cif. and other 
fungi). The Phyllosticta diptericicola is usually associated with the 
root disease, of which it is generally an exterior symptom; however, 
it may also affect leaves of plants whose root systems are healthy. 
Associated or separately the following fungi may be found; Mela- 
nochlamys coumarounae Frag. & Cif.; Didymosphaeria coumarounae 
Frag. & Cif.; Leptosphaeria coumarounae Frag. & Cif., etc., which, 
are in all probability of secondary importance. 

Root disease (?). The most wide-spread and harmful disease. 
The causes are unknown to us. The young plants up to the third 
year are more susceptible to the disease than the adults. The per¬ 
centage of dead plants may be estimated at not less than 50. 

Yam (Dioscorea spp.) 

Rarely cultivated although growing throughout the country. 

Leaf spot (Cercospora carbonacea Mill.) Discovered several 
times in Moca as the cause of some damage. Although a few species 
and varieties of Dioscorea were growing together D. alata L. was the 
only one affected by the disease. 

Zapote (Calocarpum mammosum (L.) Pierre) 

Rarely propagated and of local interest. 

Fruit rot (?) Due to an undetermined cause, but possibly, or at 
least in some cases, it is due to Colletotrichum gloeosporioides Penz., 
.which we have discovered on more than one occasion. The disease is 
frequent and causes a large percentage of fruit loss. 

Summary 

This comprises a list of the most important diseases from the 
economic point of view, which affect cultivated plants in Santo Do¬ 
mingo, with brief notes on their importance and distribution, as well 
as the most widely distributed diseases of little economic importance 
and also those of marked scientific interest. In a very general way, 
meutioia is also made of a number of experiments that were made, 
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some of which have been reported and others are in the course of 
publication. We also touch briefly on different diseases which are 
new or almost unknown. 

Following a short introduction aiming to enumerate the previous 
phytopathological and mvcologieal surveys and a brief statement re¬ 
garding the agricultural production of Santo Domingo and the dif¬ 
ferent agricultural zones of the Republic, we discuss 53 cultivated 
plants, affected by 175 diseases of which 122 are presumably or de¬ 
finitely ascribed to fungi, 33 to non-parasitic causes, virus or un¬ 
known causes, 13 to Scliizomycetes, 3 to Algae, and 3 to parasitic 
Phanerogams. The total number of fungi reported totals 151, in 
addition to which 13 insects are cited among those of greater in¬ 
terest. 

A more complete study is made of the principal plants of the 
Republic from the economic standpoint namely sugar cane, cacao 
and coffee. 
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Explanation of Plates 

PLATE NO. I 

Fig. 1.—Twig and leaves of a cacao plant affected by * 1 roncet ’ \ showing 
the alterations on the lamina and the foliar limbus. 

Fig. 2.—Same as above, but the alterations prevail in the foliar limbus. 

Fig. 3.—Appearance of two papaw plants affected by the “curly top”; 
(figures at the center and to the right); the figure to the left shows a healthy 
plant. Note the fallen leaves and the new growths,—apical and basal. 

Fig. 4.—Twig of cacao affected by the “rcncet", resembling the “witch's 
broom". Note the exceptionally long stems with small leaves, poorly shaped. 
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PLATE NO. II 

Fig. 0.- -The upper figure shows a papaw plant affected by the “ curly top ’’. 
Note the lateral leaves partly fallen and the formation of the rosette of leaves. 

Fig. 6. * Young rosette with small leaves densely clustered; the stem is all 
covered with corky layers. 

Fig. 7.—Fart of a stem showing layers of cork. 

Fig. 8.—Leaves intensely curled but showing little or no discolorations of 
mosaic nature. 

Fig. 9.—An old leaf, curled and with discoloration of mosaic character. 
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A NEW MECHANICAL METHOD FOR ARTIFICIALLY 
TRANSMITTING SUGAR-CANE MOSAIC 

By Francisco SfJn, Jr. 

The study of sugar-cane mosaic transmission and its insect vectors 
started at the Insular Experiment Station in 1918 by Smyth and 
carried on by Wolcott and Chardon has been continued by the author 
since 1922 up to the present date. 

For the purpose of obtaining data on how the virus pf sugar¬ 
cane mosaic is introduced by the insect vector into the tissues of the 
healthy plant, a new method of artificial inoculation has been devised 
which due to its simplicity and efficiency has proved very helpful. 

A very few notes on this new method and its operation were ad¬ 
vanced in the Report of the Division of Entomology, Annual Report 
of the Insular Experiment Station of Porto Rico, 1927-1928. The 
Director of the Insular Station, Mr. R. Fernandez Garcia, has in¬ 
formed us that he reported it at the Third Congress of the Interna¬ 
tional Society of Sugar Cane Technologists held in Java in June 
1929. 

Mr. Authur H. Rosendfeld, in the February, 1930, number of 
the International Sugar Journal , commenting on the Java Meeting 
of the International Society of Sugar Cane Technologists when 
refering to the paper on “Mechanical Transmission of Mosaic 77 by 
Miss G. Wilbrink writes that: 

“During the discussion of this paper it was brought out that Mr. F. Sein 
had developed a simple method for the mechanical transmission of sugar-cane 
mosaic at the Porto Rico Insular Experiment Station for use in the testing out 
of varieties as regards natural resistance to the disease. The device seems to be 
a very simple one, consisting of a number of pin points at the end of a small 
handle, and, with this device, Mr. Sein has succeeded in a great many cases in 
transmitting mosaic from an affected plant to an unaffected one simple by prick¬ 
ing the leaves of the affected plant first and then proceeding to do the same thing 
with the leaves of the healthy plant .'’ 

As stated above by the author, his purpose in devising a new 
method of artificial inoculation was the study of how the causative 
principle of the disease is introduced into the tissues by the insect 
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vector. The practical application of the new method in sugar-cane 
breeding work and in the study of the disease itself came up as 
secondary to the entomological problem which was contemplated. 
The reader will also become aware that the description of the method, 
the instrument used and the technique followed by the author are a 
little different from the description Mr. Rosenfeld has kindly ad¬ 
vanced. 

Since various mechanical methods for the artificial transmission 
of sugar-cane mosaic have been devised by previous investigators, 
and since there are divergent opinions on their efficiency, a review 
of the experimental work on this subject is desirable. 

REVIEW OF THE LITERATURE ON THE TRANSMISSION OF SUGAR-CANE 
MOSAIC BY MECHANICAL MEANS 

The mosaic disease of sugar cane was first reported from Java 
in 1890 by Dutch investigators who became convinced after unsuc¬ 
cessful attempts to transmit it artificially, that they were dealing 
with a bud variation rather than a disease. Kamerling (9), 1890, 
in Java reported successful infections obtained, we judge, by rub¬ 
bing the lacerated leaves of healthy cane plants with the juice pressed 
out of mosaic plants. In the same publication Kamerling admits 
the occurrence of disease in his control plants and later Dutch inves¬ 
tigators discredited his experiments, Kobus (10), van der Stok 
(19) and Wilbrink and Llcdeboer (21), failed to produce the disease 
repeating Kamerling’s experiments. 

In America, Stevenson (18) was the first to work on sugar-cane 
mosaic. He began his studies at the Insular Experiment Station at 
Rio Piedras, Porto Rico, in 1916, and, continued them until 1919 
but failed in all his attempts to transmit the disease artificially. 
''Stevenson attempted to produce the disease by inoculating cane with 
pure cultures of several kinds of fungi; by hypodermic injections 
of the juices extracted from mosaic cane tissues; by placing the 
juice in holes made in the stalks; by inserting small bits of diseased 
tissue into various parts of healthy canes; and by rubbing the 
growing tips of the stalks after a diseased tip had been crushed in 
the fingers. 

Tower (20), 1919, of the Federal Experiment Station, Mayagiiez, 
P. R., failed to transmit sugar-cane mosaic by crushing and rubbing 
mealy bugs from diseased cane on developing buds and shoots of 
healthy canes, and by forcing the crushed bugs into punctures made 
in the buds and shoots. 



NEW METHOD OF TRANSMITTING MOSAIC 


51 


Earle (6), 1920, at the Insular Experiment Station, P. R., per¬ 
formed a very large number of experiments in which he exhausted 
his ingenuity in the attempt to transmit the disease artificially and 
to reproduce the work of the unknown, but suspected insect vectors. 
The experiments were performed in the open and thus there was 
always the possibility of error. The- percentage of infections in his 
inoculated canes was exceedingly low but Earle believed that a por¬ 
tion at least of these cases were caused by artificial inoculation. But 
he comments: “The fact remains, however, that the successes were 
much less frequent than the failures, that the best results could not 
always be duplicated and that the successful transfer of the disease 
is dependent on some factor or factors as yet absolutely undis¬ 
covered/ ’ Earle tried the following methods: rubbing or otherwise 
lacerating healthy leaves with diseased tissues; binding pieces of 
diseased tissue in contact with cut surfaces of healthy stalks; drop¬ 
ping bits of diseased tissue into the unrolled terminal leaf spindle 
and injections of the extracted juices by means of a hypodermic 
syringe. He also made a very interesting experiment in which a 
hypodermic needle was thrust into the soft tissue near the terminal 
bud of a diseased cane and then immediately inserted near the base 
of the unrolled leaf spindle of a healthy cane plant. There was no 
transmission in fifty attempts. This experiment although unsueessful 
is of interest to us because it is a departure from the attempt to 
imitate the work of a sucking insect. In a further experiment, where 
the attempt was to imitate the insect by extracting the juices from 
mosaic tissues and injecting them into healthy plants without exposure 
to the air, Earle was more successful. As this method was used later 
by Brandes and Bruner it is desirable to explain that upon the sug¬ 
gestion made by Mr. P. A. Lopez Dominguez, Prof. Earle and Mr. 
E. D. Col6n extracted the juice from the tender parts of mosaic cane 
plants by grinding with a pestle under a layer of mineral oil in a 
porcelain mortar. The juice was then taken up with a syringe, the 
needle of which was inserted through the oil layer, and injected im¬ 
mediately into healthy cane plants. With this method Earle was able 
to obtain five infections out of ten inoculated plants. On repeating 
the experiment two successive times, however, he was unable to obtain 
a single infection. 

Matz (13), 1920, working a'lso at the Insular Experiment Station, 
P. R., carried on an extensive series of complicated experiments in the 
endeavor to transmit sugar-cane mosaic artificially. His percentage 
of infection was extremely low and he concluded that “the exact 
method to insure takes is not known as yet”. Matz tried the fol- 
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lowing methods: healthy and mosaic cane plants set in the same pots; 
healthy and diseased seed pieces split in half, a diseased half 
and a healthy half fastened together and then planted; healthy 
seed pieces watered with water in which diseased cane was allowed 
to stay for some time; and buds from healthy seed pieces inserted 
in diseased seed pieces and vice-versa, but no transfer of the disease 
took place. 

Matz performed several experiments with juice pressed out of 
mosaic cane tissues exposed to the air. Healthy cane stalks in three 
pots inside the greenhouse were cut back leaving stumps about four 
inches above ground. There were one or more shoots about six inches 
high emerging from the base of the stumps. The juice was injected 
with a hypodermic needle into the stumps near the surface of the 
ground. The three shoots in one pot developed mosaic. The rest 
remained healthy. The experiment was repeated with twenty plants 
leaving twenty uninoculated as check. Two of the inoculated devel¬ 
oped mosaic. 

In another experiment ten cane plants were cut back, only a little 
above the growing point, five were inoculated in the cut surface of 
the top by injecting diseased juice with a hypodermic needle and 
five were left as checks. All remained healthy. 

Next, twenty-five healthy stools in the greenhouse were cut 
back as in previous experiments and eight were inoculated with 
diseased juice and in addition, pieces of diseased cane were forced 
into small holes in the stems. All twenty-live plants remained healthy 
and one of the checks developed the disease. 

The successful inoculations obtained in the first experiments were 
performed on cane more mature than that used in the last. To test 
this point eighteen seed pieces of mature Cristalina cane were cut 
to one or two eyes, twelve were inoculated near the base of tlie bud 
by boring a hole into the seed piece three-fourths inch deep and 
directly into it was pressed juice from diseased cane and six were 
inoculated in the same way with healthy cane juice. At the same 
time 35 Cristalina stools in a field that had just been cut were 
inoculated with juice in the stubble near the bases of sprouting buds. 
In both of these last two experiments not a single positive case de¬ 
veloped. Matz remarks: “'It was thought that by bringing in con¬ 
tact the cut ends of the vascular systems of diseased and healthy 
eaue a transmission of the disease might take place. But no infec¬ 
tion occurred * ’. This is very interesting when compared with what 
IJonazzi reported in Cuba and Cook in Porto Rico later on. 
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The case of infection in his checks that we have specified is one 
of the several reported by Matz. 

Smyth (17), 1920, at the Insular Station also performed twenty- 
seven experiments which consisted in crushing: the juices of mosaic 
cane tissues into the leaf tissues of healthy cane plants, using very 
young, vigorous plants, and seventeen experiments which were at¬ 
tempts to transmit the disease by spreading quantities of finely-cut-up 
diseased tissue, either in juicy or dry condition, over the healthy 
plants and over the soil immediately surrounding them. All these 
forty-four tests gave negative results. 

Lyon (12), 1921, in Hawaii, conducted numerous experiments in 
attempts to convey the disease by artificial means. The media most 
employed were juices extracted by pressure from various parts of 
affected canes, but more particularly from tissues adjacent to the 
growing point of the stem. Inoculation was attempted by applying 
these juices externally to all parts, and introducing them internally 
at various points in the stem, eyes and spindle with a needle-syringe. 
In no case did the disease appear on a high percentage of treated 
canes or canes from treated cuttings, and in every experiment it 
appeared on such a number of shoots in the checks as to invalidate 
the evidence of artificial infection. Most of these experiments were 
conducted under open field conditions and in a restricted area where 
the disease was at the time present in nearby canes. In the few 
experiments where canes grown in tubs and carefully isolated in a 
glass house were employed, only negative results were obtained. 

Brandes (1), in 1920, performed his well-known experiments 
at Washington, D. C., in which he showed by eleven successful 
inoculations that mosaic could be transmitted artificially but under 
great difficulties. Bruner (4) remarks: “since Brandes ’ limited 
experiments were not repeated under the same or more natural con¬ 
ditions it is not sure that the same results could be duplicated.” 

In Brandes’ experiments, “virus” was obtained for artificial 
inoculation by two methods. Cell sap from young leaves, designated 
as virus No. 1, was obtained by grinding the young, tightly rolled 
leaves of diseased Rayada cane in a food chopper and straining 
through several thicknesses of cheese cloth. It was used undiluted 
for inoculation immediately after being prepared. Virus No. 2, 
consisted of cane juice from the youngest joints, including the grow¬ 
ing point. To prevent oxidation this was pressed out under a mineral 
oil (Nujol) in a specially designed press. This also was used un¬ 
diluted as soon as prepared. Inoculations were made in a compart¬ 
ment of a fumigated greenhouse separated from all diseased material 
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and protected by every means from accidental infection. The results 
of these inoculations show that where the virus No. 1 was used, one 
plant out of ten developed mosaic when the “ youngest leaves were 
inoculated by numerous needle pricks.” No more explanation as to 
Brandes’ technique is given, but presumably the virus was smeared 
on the leaf surface and pricked in with the needle. Where virus 
No. 2 (extracted under oil) was used, presumably in identical man¬ 
ner, none of the ten plants developed the disease. Where ten plants 
were inoculated by injecting % cc., of virus No. 1 into the growing 
point with a hypodermic syringe, two out of ten developed mosaic, 
and where virus No. 2 was used in the same manner, eight out of ten 
became diseased. Brandes infers from these results that the sugar¬ 
cane mosaic virus is highly infectious only when exacting demands 
in the matter of favorable conditions are satisfied. It is considered 
as proved, however, that the cell sap of diseased plants is infectious 
when introduced in the proper manner. 

Bruner, (4), 1922, in Cuba published the results of his transmis¬ 
sion expermients conducted, as he says ‘'since we consider it neces¬ 
sary to be able to transmit the disease artificially before we can. 
study it more thoroughly.” Bruner repeated experiments made by 
Earle and Brandes. Twelve cane plants were inoculated by inject¬ 
ing juice from mosaic cane tissues extracted under oil. Castor oil 
was used and a few cubic centimeters of distilled water were placed 
in the bottom of the press before adding the oil: all inoculated plants 
remained healthy. Thirteen cane shoots were inoculated with juice 
obtained as in the previous experiment except that Nujol was used 
instead of castor oil: two developed the disease, or fifteen per cent. 
Ten plants were inoculated with juice obtained as in the last experi¬ 
ment but three injections performed in each plant: three of the 
inoculated plants became mosaic, or thirty per cent. 

Thirty plants were divided in two groups and the plants in each 
group given two injections, fifteen were inoculated immediately 
after extracting the juice exposed to the air: three became mosaic. 
Fifteen others were inoculated immediately after extracting the juice 
under Nujol oil:three developed the disease. Checks were kept in 
all these experiments. In no case did mosaic appear in the checks. 
From his experiments Bruner concludes that undoubtedly sugar¬ 
cane mosaie can be transmitted artificially but that there is yet to 
be found a method which will produce a constant high percentage 
of infections since there is some factor that influences them which 
is not known. 

Bruner performed also an experiment similar to the one performed 
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by Earle, thrusting rapidly a fine hypodermic needle through a fresh¬ 
ly cut mosaic cane leaf so that it would penetrate directly into the 
central nerve (or near to it) of the healthy leaf against which it was 
held in contact. This was done with the purpose of introducing the 
virus of the disease into the tissues of the healthy plant with the 
minimum waste of time and exposure to the air. In this manner, 
three leaves were inoculated in each plant; one tender, one mature 
and one old leaf, making three perforations in each leaf. Check 
plants were identically treated omitting only the diseased leaf. 

Kind and condition of the plant: The plants inoculated were of 
the Cristalina variety, old ratoons about 1% meters high in a field 
where infections of cane mosaic had never been observed. 

Number of inoculated plants: 100 shoots in 23 stools 
Date on which inoculated: December 6, 1920 

No indications of infection: January 7, 1921 
March 9, 1921: 

Stool No. 4 out of 4 shoots, 3 are mosaic 
Stool No. 5 out of 4 soots, 1 is mosaic 
Stool No. 18 out of 10 shoots, 4 are mosaic 

All the check plants remained healthy. As further precaution 
against error, all the other stools in the field were examined and 
no infection was found in them. Bruner concludes that the eight 
plants inoculated became diseased as a result of the introduction into 
them of the infectious agent of mosaic when the perforations were 
made with the needle. Bruner, however, does not take into consi¬ 
deration that the virus of sugar-cane mosaic moves from one shoot 
to another in the same stool. This has been reported by Earle ( 6 ) 
and by Menendez Ramos (16) and confirmed by the writer in unpub¬ 
lished experiments. Thus, there may have been only one successful 
inoculation in each stool. 

Kunkel (11), in Hawaii, reports an experiment on mosaic trans¬ 
mission performed December 8, 1921. Undiluted juice pressed from 
the leaves and upper joints of diseased Lahaina cane was rubbed 
into wounds made on the leaves of six healthy Striped Tip cane 
plants. The leaves were wounded by crushing them between finger 
and thumb. The wounded tissue was inoculated by rubbing it 
with a small piece of absorbent cotton saturated with the diseased 
juice. Since no infections were obtained the inoculations were 
repeated December 26 and January 4, 1922. On April 7, five of 
the six plants inoculated had mosaic. 

Fawcett (7), 1925, in Argentina has reported some very inter¬ 
esting experiments. His first attempt to transmit sugar-cane mosaic 
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by wetting the leaves of healthy cane shoots fifty centimeters high 
with virulent cane juices failed, but upon repeating the experiment 
with five cane shoots ten to twenty centimeters high they all devel¬ 
oped mosaic. At the end of three weeks the inoculated shoots 
showed well-marked symptoms of mosaic while eleven similar shoots 
growing close to them and left as cheeks remained healthy. Faw¬ 
cett's paper is published in the Spanish translation and it is not 
clear whether the virulent cane juices were merely placed on the 
leaves or whether pieces of cotton wet with the juices were attached 
to the leaves. In either case, however, no perforations were made 
or the leaf surface broken up in any way. As an explanation, 
Fawcett says: 

“The other well-known disease: tobacco mosaic, is transmitted easily by 
contact. The application of sap from diseased plants to healthy plants is 
sufficient to produce infection. To determine whether sugar-cane mosaic can 
be transmitted in this manner, juices were extracted from mosaic cane leaves 
by cutting them into bits, adding a little distilled water, grinding and extract¬ 
ing by pressure,” 

It is evident that Fawcett attempted to transmit sugar-cane 
mosaic like tobacco mosaic and it is most remarkable that he was 
able to obtain 100 per cent infection with shoots ten to twenty centi¬ 
meters high after having failed utterly with shoots fifty centimeters 
high. No one else has being able to transmit sugar-cane mosaic in 
this manner. 

In another experiment, Fawcett inoculated the virulent juices 
into the tender leaves in the spindle a short distance above the 
growing point. lie inoculated eleven shoots 10 to 20 centimeters 
high leaving twelve similar shoots untreated as checks. Between one 
and two cubic centimeters of virulent juices were inoculated into 
each shoot. Forty days later, seven out of the eleven inoculated 
shoots had developed mosaic and all the rest remained healthy. 

On repeating the experiment, Fawcett inoculated five small shoots 
leaving similar shoots as checks. Twenty-four days later three out 
of the five inoculated shoots had developed mosaic. The others 
remained healthy. 

It is very surprising to see that Fawcett should have obtained a 
higher percentage of infections when the virus was merely placed 
on the leaves rather than when it was injected. Fawcett, however, 
does not consider it significant and he adds: 

i * The effect of injections is essentially the same as that of the applica- 
tion to the leaves differing only in that the virus is placed in contact with 
the surface of the tender leaves that have not yet expanded which undoubtedly 
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are more sensitive than the expanded leaves whose epidermis has already 
hardened. , * 

According to Fawcett, then, the virus of sugar-cane mosaic is 
capable of passing through the epidermis of the leaves and does not 
require the breaking of the epidermis to reach the tissues inside. 
We know of no other experimenter who has obtained similar results. 

Bonazzi (5), 1926, Director of the Chaparra Experiment Station 
of Cuba published the following method for transmitting sugar-cane 
mosaic which he used on seed pieces of one bud each: 

A hole is bored diagonally into the node, immediately above the 
leaf scar and as close as possible to ’the bud, without thereby im¬ 
pairing this tissue. For this work a 3 mm. sterile cork-borer is 
used, the small core thus resulting being kept to seal the wound at 
the site of inoculation. In the hole thus prepared a small piece of 
fresh apical bud tissue, obtained from an infected cane, is introduced 
and crushed by means of a sterile glass rod. The hole is closed by 
means of the cork-borer core and the wound finally, hermetically 
sealed with a small cotton plug soaked in melted paraffin. Planting 
is done soon after inoculation. The infected tissue for inoculation 
should be removed from a freshly exposed apical bud only a few 
seconds before use, the cut being renewed for every prelevation of 
a new inoculum, in order to avoid undue aeration. 

Dr. Bonazzi reports a high percentage of infection in the treated 
seed pieces and none in the checks but he does not state whether 
these results were constant upon repeating the experiment. Neither 
does he explain what is meant by ‘ 1 questionable infections” five 
of which he reports among his treated plants. 

Working at the same time at the Insular Station in Porto Rico 
as Dr. Bonazzi in Cuba, but independently, Dr!! M. T. Cook devised 
and tested a method for artificially transmitting sugar-cane mosaic 
which he has informed the author is capable of producing a high 
percentage of infection in susceptible varieties. The method is some¬ 
what similar to that of Bonazzi. A one bud seed piece is cut out of 
a healthy stalk leaving the bud in the center and part of the inter¬ 
nodes at each end. One end is then hollowed out by removing 
with a knife the spongy tissues down as far as the bud or close to it. 
About half of the seed piece is thus emptied out into a hollow 
cylinder. A plug is prepared from the uppermost joints of a mosaic 
cane stalk by removing the hard outer covering and forced into the 
healthy cylinder. The grafted seed piece is then planted. 

McRae ( 14 ), 1927, and McRae and Subramanian ( 15 ), 1928, 
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in India have transmitted cane mosaic artificially by the following 
method: the cell contents of mosaic leaves were crushed out, then 
placed on leaves of healthy plants and pricked in with a sterile 
needle, controls having distilled water pricked in. In no case did 
the latter show any trace of disease, but mosaic was transferred 
from leaf to leaf or leaf sheath to leaf sheath in different canes; from 
various canes to maize and sorghum, but not to the lesser millets. 
This method seems to be the same used by Brandes, even though 
neither he nor McRae and Subramanian specify the kind of needle 
used. When inoculating from leaf of Co-213 to leaf of Co-213, 
McRae was able to obtain 8 infections out of 13; 8 out of 16 when 
inoculating from the same leaf to leaf sheath of the same variety 
of cane; and 16 out of 16 when inoculating from leaf of Red- 
Mauritius to leaf of Co-213. In no case did the controls produce 
mosaic markings. In contrasts to McRae’s success it is interesting 
to remember that Brandes was able to obtain only 1 infection out 
of 20 inoculations using probably the same method. 

No other method for artificially transmitting sugar-cane mosaic 
has been published up to date and the following statement by Had¬ 
den (8), 1928, sums up the situation: “Sugar-cane mosaic may be 
transmitted artificially by hypodermic injections, needle punctures, 
grafting, etc., but only with great difficulty and many failures.” 

Recently, at the Third Conference of the International Society 
of Sugar-Cane Technologists, held in Java, 1929, Dr. 0. Wilbrink 
presented a paper to prove that sugar-cane mosaic can be transmit¬ 
ted by means of the knife used in cutting cane seed for planting. 
Dr. Wilbrinks’s experimental plants, however, were exposed in the 
open to natural infection by Aphis maidis and the percentages of 
infection obtained were exceedingly low. It is claimed that the ino¬ 
culum was carried and deposited on the cut surfaces of the healthy 
canes when they were sectioned later with the same knife. We have 
made a few tests of this method with complete failure and Matz ( 13 ) 
failed with a similar one. It seems rather improbable that it can 
produce infection. 

This leaves as the most desirable and successful, the method 
used by Brandes and by McRae and Subramanian. This method, 
however, has not been tested under Porto Rican conditions. 

A TEST OF THE METHOD USED BY BRANDES AND BY 
MCRAE AND SUBRAMANIAN 

All the information given by Brandes (1) as to his technique 
is as follows: “Virus rubbed with fingers on unbroken surface 
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of young leaves. Youngest leaves inoculated by numerous needle 
pricks/' 

All that McRae and Subramanian (16) say ifc: “In the infection 
experiments given in Table VI juice was crushed from mottled leaves 
and immediately pricked into leaf-sheaths and stems of plants known 
to be free from mosaic disease / 9 

Neither Brandes nor McRae and Subramanian specify what size 
of needle was used in making their inoculations. In testing their 
method under Porto Rican conditions we used a row of two-hundred 
cane plants of the variety SC-12(4) set in a plot at considerable 
distance from other mosaic cane plants. The plot was practically 
free from weeds, but of course, being in the open, a certain amount 
of error from infestation by Aphis maidis was to be expected. To 
obtain the virulent juice for inoculation, tender mosaic sugar-cane 
leaves of the same variety were cut up into bits with scissors, pounded 
in a porcelain mortar, the ground mass tied up in a piece of muslin 
and the juice extracted under a hand press. All the utensils were 
carefully washed and the juice was collected in a clean beaker and 
used immediately after extraction. 

One hundred shoots each in a different plant were inoculated 
leaving every other plant in the row as checks- To perform the 
inoculation, the mature, expanded leaves were bent down and some 
stripped off exposing the tender parts of the central spindle of 
tightly rolled young leaves. A little of the virulent juice was then 
placed on the spindle with the finger tip and as the drop of liquid 
slid downward it was pricked in with a No. 0 Asta black insect 
pin. Three drops were placed on each spindle and numerous needle 
pricks made. The inoculations were made April 25, 1929. Up to 
May 18, 1929, 52 out of the 100 inoculated shoots had developed 
mosaic and by June 25, 1929, when the experiment was closed, the 
number of infections had increased to 56. As the mosaic pattern 
became clearly marked, the infected plants were pulled out of the 
row to prevent natural transmission. In spite of this precaution, 
however, one case of secondary infection appeared in the checks. 

DISCUSSION 

There can be no doubt that sugar-cane mosaic can be transmit¬ 
ted by pricking the virulent juices into the young leaves. It is 
nevertheless very likely that were we to repeat the experiment, the 
results would vary. The extraction of the virulent juices is a 
troublesome procedure and since the virus seems to be readily 
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destroyed or rendered non-inf ectious by exposure to the air the results 
would depend on the rapidity and care with which the work was done. 

For the purposes we had in mind, the percentage of infection 
obtained by pricking in the virulent juices was not sufficiently high. 
The method itself was too troublesome for routine field work. 

The direct pricking in of the inoculum from mosaic to healthy 
tissues had been attemptted by Earle (0) and by Bruner (4) with 
failure or low percentages of infection, but the instrument used 
by these investigators seemed to us to be too coarse. Disregarding 
the extraction of the juices as troublesome and subject to too much 
variation, we sought to devise a new method by improving on the 
work of Earle and Bruner through the use of a fine insect pin. 
In the new method as originally conceived, we depended on the 
spindle of tightly rolled tender mosaic leaves as the traditional 
source of the inoculum. Later, however, we found that the ex¬ 
panded leaves were a much more convenient and equally effective 
source of inoculum. 

Evolution of the New Method 

THE SPINDLE-TO-SPINDLE METHOD 

Adhering to the traditional source of inoculum—the spindle or 
cylinder of tightly rollqd tender leaves—our first attempts at devis¬ 
ing a new method of artificial transmission consisted in holding a 
spindle pulled out of a mosaic cane plant tight against the exposed 
spindle of a healthy cane plant and running an insect pin through 
the mosaic into the healthy tissues. A No. 2 white Asta insect pin 
was used thrusting it rapidly in and out at several points on both 
spindles. The results were proportional to the care taken in per¬ 
forming the inoculations, the condition of the cane plants and pos¬ 
sibly other factors. When vigorously growing cane plants were 
inoculated carefully and rapidly, this spindle-to-spindle method 
could be depended upon to produce about 70 per cent infection. 
The method, however, had several disadvantages. Only one spindle 
can be obtained from one mosaic shoot and it is troublesome to hold 
the spindles tightly together when performing the inoculation. We 
used it nevertheless, with satisfactory results during the years 1925- 
1928 on different sugar-cane varieties. During the year 1928, the 
method was simplified by the use of expanded mosaic cane leaves 
instead of the spindles of tightly rolled tender leaves as the source 
of the inoculum. 
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THE LEAF-SUP METHOD 

Contrary to the traditional belief, the expanded leaves of mosaic 
sugar-cane plants are a& good a source of the inoculum as the more 
tender ones. Any leaf as soon as it has expanded can be used. 
The very young ones split easily and the older ones are not pliable* 
The medium leaves are therefore more satisfactory. 

THE TOOL 

Black number 0 and white No. 2 Asta insect pins have been 
used. It is possible that a finer pin than the black No. 0 but suf¬ 
ficiently stiff to enter the tissues without bending will produce 
higher percentages of infection and require a smaller number of pin 
pricks to be made at each inoculation, but for ordinary routine 
work those that have been used are very satisfactory. Ordinary 
pins have proved worthless since apparently they are too thick and 
short and allow the entrance of air into the wound. 

TECHNIQUE 

We ordinarily use one pin at a time to make the inoculations, but 
several can be tied together into a brush thus making many pricks 
at one time. When the plants to be inoculated are large and their 
spindles thick, the brush of pins is very convenient. Before using 
the pin we usually cleanse it by running it through cloth or the 
midrib of a cane leaf. No attempt has been made to sterilize the 
pin. No other disease than mosaic has developed in the inoculated 
plants as a result of the pin pricks and it is perhaps needless to 
add that mosaic does not result from pin pricks or from pricking 
in the juice of healthy cane leaves into healthy cane plants. 

When sugar-cane plants from two feet in height and upwards 
are to be inoculated the procedure is as follows: The expanded 
leaves are bent down and the central spindle exposed. The outer¬ 
most one of the leaves, the basal part of which is still tightly wrap¬ 
ped about the spindle, is stripped off exposing the whitish cylinder 
of tender leaves. 

A slip about one inch wide and some eight inches long is 
stripped off a mosaic leaf, this is placed like a band around the 
base of the exposed spindle and held tightly with the thumb and 
forefinger of the left hand, The pin, held in the right, is thrust 
rapidly in and out repeatedly through different parts of the mosaie 
band into the healthy spindle. The pin is thrust in a slanting 
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position and is not made to go clear through the spindle. After 
the pin has been thrust in about twenty times, the mosaic leaf-band 
is moved upwards, held tightly again, and the pricking repeated at 
four or five points along the spindle using a fresh part of the 
mosaic leaf-band every time. 

To inoculate very small cane plants whose stems are soft, the 
band of mosaic leaf is placed around the stem instead of the spindle. 
Corn and other grasses are inoculated in the same manner. 

PERIOD OP INCUBATION 

The period of incubation for sugar-cane mosaic is considered to 
be about fifteen days long. There is no difference in the length of 
the period between sugar-cane plants inoculated artificially by 
mechanical methods or through the agency of the insect vector, 
Aphis niaidis, in nature. 

The length of the period of incubation is measured by the ap¬ 
pearance of the first symptoms of secondary infection. Since these 
symptoms appear in the tender leaves and not in those that were 
old or mature at the time of inoculation, it is obvious that the ap¬ 
pearance of the symptoms depends on the rate at which the new 
leaves are growing* and expanding. 

ACCOUNT OF EXPERIMENTAL WORK 

Only one experiment will be reported since it is representative 
of many others that were conducted. For lack of green-house fa¬ 
cilities, they were all carried out in the open and therefore subject 
to error by the almost unavoidable liability to infestation by Aphis 
maidis. ' 

A field near the Entomological Laboratory at the Insular Sta¬ 
tion, Rio Piedras, P. R., was prepared in the usual manner and 
SC-12 (4) cane planted in 14 parallel rows of 200 seed pieces each. 
The seed pieces were cut 1 foot long, planted 1 foot apart and the 
rows were spaced 3 feet apart. The seed came from one of the 
Station fields free from mosaic. After germination all the plants 
were examined and found to be healthy. 

On August 24, 1928, the plants were about 4 feet high. All 
were inspected again and none were found with mosaic. In row 
No. 7, in the center of the field, 100 shoots, each in a different plant, 
were inoculated by the leaf-slip method and tagged. Alternate 
plants in the row were selected for inoculating thus leaving a cheek 
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in between. As each seed piece had produced an average of five 
shoots there were some 13,000 shoots in the plot. 

Prom September 8 to September 15, 1928, ninety-four of the one 
iiundred inoculated cane shoots in row No. 7 developed mosaic. As 
soon as the symptoms of secondary infection were evident in the inoc¬ 
ulated shoots, the entire plant to which it belonged was pulled out of 
the field. Up to September 35, 1928, when the experiment was closed 
no other case of secondary infection had appeared in the field ex¬ 
cept the 94 that had been inoculated. 

On September 20, 1928, while looking over the field, two cases 
of secondary infection were found in cane plants that had not been 
inoculated artificially. One of the cases was near the outer borders 
of the plot, one out of a stool of four shoots; the other was in row 
No. 7, also one in a stool of five shoots. 

Up to the time the experiment was closed no weeds had been 
allowed among the cane in the experimental plot. The finding of 
these two cases of secondary infection, evidently the result of natu¬ 
ral transmission through the agency of A phis maidis , is not surpris¬ 
ing since the plot where the experiment was conducted was sur¬ 
rounded on two sides by fields of “malojillo” or Para grass, 
Eriochloa subglabra , a host plant of the insect, and on the other 
two sides by fields in which other host plants were also growing. 
A low percentage of natural transmission is to be expected in any 
such experiment conducted in the open. 

DISCUSSION 

Brandes (3) reached the following conclusion on the require¬ 
ments for successful inoculation from his studies on the transmis¬ 
sion of sugar-cane mosaic by Aphis maidis: 

“It has been found that a definite, measurable quantity of 1 Virus’ is 
necessary. This would eliminate from consideration as an explanation the 
carrying into the plant of the scanty amount of virulent material adhering to 
the minute mouth parts.’’ 

Brandes in the same publication shows by means of sections 
how the setae of A . maidis are inserted into the tissues of the corn 
leaf: 

“Typically, the setae of A. maidis pass through the sub-stomatal cavity, 
then through the mesophyll cells, either intercellularly or intracellularly, con* 
tinning between two cells of the starch sheath and finally into the phloem of 
the vascular bundle. ’ ’ 

In devising our new method for accomplishing artificially what 
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A. maidis does in nature, we have started from a point opposite to 
that of Brandes in that we have assumed that possibly the scanty 
amount of “virus” adhering to the mouth parts might be sufficient 
to produce infection if it were conducted to the healthy tissues 
without undue exposure to the air. Whether the “virus” has to 
be carried to the phloem to produce infection or not, this is accomp¬ 
lished mechanically by thrusting the pin into the leaves a large 
number of times. 

For lack of greenhouse facilities we have not attempted to deter¬ 
mine the number of pin pricks necessary to produce infection. 
This would require a very large number of inoculations under con¬ 
ditions in which there would be no possibility for A. maidis gaining 
access to the plants. We have made some experiments in the open 
field in which lots of twenty cane plants each were pricked once, 
twice and three times, at the base, center and upper part of the 
spindles through mosaic cane slips thrusting the pin in and out 
as rapidly as possible. All such inoculations gave negative results 
and were not repeated since the very low percentage of infection to 
be expected would be questionable as there is always in the open field 
the possibility of infestation by A. maidis. 

When a hundred or more pin pricks are made into each plant, 
the percentage of infection is so high and so constant that the 
danger of infection through A. maidis can be overlooked. In the 
first experiment reported above we selected the row of plants to 
be inoculated in the center of the field to minimize as far as pos¬ 
sible the danger of infestation by A. maidis crawling in from out¬ 
side or dropping down from the air. Lacking green-house facilities, 
this was the best that could be done. To further correct possible 
error, the only means we had was the repetition of the experiment 
a large number of times. The percentages of infection in all these 
repeated experiments conducted during the years 1925-1929 was as 
a rule over seventy with contrasting exceedingly low percentages 
of infection in the checks. 

With green-house facilities soon to be available at the Insular 
Experiment Station, the experiment will be repeated under perfectly 
controlled conditions. 

The plants were considered mosaic as soon as the symptoms of 
secondary infection became well marked. The symptoms as described 
by Stevenson (18), Brandes (2), Lyon (12) and others are un¬ 
mistakable. The incubation period of about fifteen days is the 
normal for the disease. During the period of incubation, the soil 
was moist and the plants in the experiment were growing vigorously. 
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In using a pin for performing the inoculation, the limiting factor 
seems to be the exposure to the ait of the ‘ ‘ virus ’ ’ that is carried 
on the pin. Success therefore depends on how rapidly the pin is 
thrust in and out. When the cane plants are growing vigorously 
the tissues are turgid and the sap is flowing freely. This probably 
favors infection because the wound made by the pin seems to close 
up on it thus excluding the air and possibly because the “virus” 
is rapidly distributed through the plant. Thrusting the pin in a 
slanting position would also favor the exclusion of air from the 
wound. 

When resistant or immune varieties of sugar cane are inoculated, 
other factors are concerned of which as yet we do not know T much 
about. Some of the sugar-cane plants inoculated artificially by us 
in our experiments and some of the checks that developed mosaic 
through the agency of Aphis maidis were transplanted and kept 
under observation for several years. 

There is no difference between sugar-cane plants inoculated 
artificially with sugar-cane mosaic and those inoculated in nature 
by the insect vector of the disease, the corn aphid, Aphis maidis 
Fitch. The period of inoculation is the same, (varying naturally 
with the rate of growth of the plants), the symptoms and the man¬ 
ner in which they appear are identical and the course of the disease 
is the same in either case. 


SUMMARY 

1. A new mechanical method for artificially transmitting sugar 
cane mosaic has been developed and used at the Insular Experiment 
Station of Porto Rico during the years 1925-1929. 

2. The method is very simple and easy to operate and produces 
constant high percentage of infection. 

3. Former investigators had sought to transmit sugar-cane mosaic 
artificially by extracting the virulent juices and injecting them into 
the healthy plant by means of a hypodermic needle syringe or by 
pricking them in after Smearing the leaves. The extraction and in¬ 
jection of the virulent juices is always troblesome and the “virus” 
is quickly rendered non-infectious possibly by exposure to the 
air. Such methods besides being laborious and troublesome do not 
produce constantly high percentages of infection. 

4. Bruner obtained a few infections by pricking in the virulent 
juices directly from the mosaic into the healthy tissues without 
previous extraction. The percentages of infection obtained were quite 
low. This was possibly due to the use of too coarse a needle. 
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5. The spindle of tightly rolled tender leaves has been the tradi¬ 
tional source of the inoculum in artificial transmission experiments. 
Our new method (spindle-to-spindle) originally consisted in pricking 
in the inoculum from a mosaic into a healthy spindle held tightly 
together. This arrangement, though producing a constant high per¬ 
centage of infection was somewhat cumbersome. 

6. In its final form the leaf-slip method consists in pricking 
in the inoculum from a slip of mosaic cane leaf held tightly as a 
band around the exposed spindle of a healthy cane plant. To ino¬ 
culate small cane plants, corn and other grasses, the band is held 
around the stem. 

7. Black No. 0 and white No. 2 Asta insect pins have been 
used with equally good results. Ordinary pins do not produce the 
desired results. 

8. The number of pin pricks necessary to produce infection has 
not been determined. Experiments in which groups of cane plants 
were pricked one, two and three times each, failed to develop mosaic. 
Ordinarily, about a hundred pin pricks are sufficient to insure 
infection. 

9. The limiting factor seems to he exposure of the “virus” to 
the air. By thrusting the pin in and out rapidly in a slanting 
position a large number of times if there are any other require¬ 
ments for infection, they will be fulfilled mechanically. The larger 
the number of pricks made, the larger the number of chances for 
infection. 

10. Using a bunch of pins tied up into a brush makes the 
inoculation work more rapid, especially when inoculating plants 
with a thick spindle. Equally good results have been obtained 
with a bunch as with only one pin at a time. 

11. Success depends on the care taken to shorten the exposure 
to the air, of the “virus” that is carried on the pin and on the 
rate at which the inoculated plant is growing. In resistant or im¬ 
mune cane varieties, other factors are involved, of which we as yet 
do not know much about. 

12. When the inoculated cane plant is growing vigorously, the 
tissues are turgid and the sap is flowing freely. This seems to 
favor infection because (1) the wound made by the pin closes up 
on it thus excluding the air and (2) possibly because the “virus” 
is carried and distributed rapidly through the plant. 

13. Inoculated cane plants of susceptible varieties, when grow¬ 
ing rapidly show the first symptoms of secondary infection usually 
fifteen days after the inoculation. The symptoms appear and are 
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in every respect identical with those shown by plants that have 
been inoculated through the agency of the insect vector of the disease, 
the corn aphid, Aphis maidis Fitch. The course of the disease is 
the same in sugar-cane plants inoculated artificially as it is in 
plants inoculated in nature through the agency of the insect vector. 
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THE EFFECT OF SOME MOSAIC DISEASES ON CELL 
STRUCTURE AND ON THE CHLOROPLASTS 

Melville T, Cook 

The early studies on the mosaic diseases of plants brought out 
two points which have been accepted very generally by most of the 
workers who have studied the histology and cytology of these 
diseases. They are:V(l) the modifications of the cell structure of 
the leaf andy^) the modifications of the chloroplasts. Attention 
was called to the modification of the cell structure by Beijerinck in 
1899, by Woods 1900 and 1902, by Iwanowski in 1903 and by many 
others since that time. In 1899 Beijerinck expressed the opinion 
that mosaic of tobacco was a disease of the chlorophyll bodies and 
finally became a disease of the plastic contents of the cells. In 
1899-1900 Konig stated that the chloroplasts were disorganized and 
the cell walls disappearing. Unfortunately this idea was quickly 
followed by the very widespread belief that the chlorosis or mosaic 
diseases were due to the disintegration of the chloroplasts and this 
opinion is very generally reflected in the literature of the past thirty 
years. However, the fact that the chlorotic areas of many diseased 
plants gradually become green with age and exposure to sunlight 
tends to throw doubt on the theory of disintegration of the chloro¬ 
plasts. Furthermore, it is very evident that this theory could not 
be applied to all types of virus disease of plants. 

The author of this paper has made a study of these two phases 
of the subject and is of the opinion that the active agent in the 
mosaic diseases recorded in this paper is inhibitory in both cases. 
In the first case the cells of the chlorotic areas are inhibited so that 
there is a reduced growth with little or no differentiation of cell 
and tissue structures. In the second case the chloroplasts of the 
chlorotic areas are small and few in number as a result of the 
inhibitory action of the disease, but these areas tend to develop the 
normal green color with age. 

This paper will be devoted to a review of the literature and to 
the results of the author’s studies on these two points. However, 
it should be remembered that these studies do not include a study 
of the lesions which frequently occur in connection with virus dis¬ 
eases of plants. 
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CELL STRUCTURE 

Mayer (27) published the first important paper on a mosaic 
disease of a plant in 1886 but he did not record any histological 
studies. Iwanowski (19) says that Mayer made microscopic exami¬ 
nations of the juices only. 

In 1899 Beijerinck (3) published the results of his studies in 
which he made two important statements: (1) that the green areas 
were diseased and the chlorotic areas normal, and (2) that the 
dividing or meristematic cells only could contract the disease. The 
first statement is incorrect because we now know that the active 
agent exists in both green and chlorotic areas and because later 
studies show that the chlorosis is the most conspicuous symptom of 
the disease. The second statement is more nearly correct because 
recent researches have shown that the histological modifications occur 
only when the active agent comes in contact with the meristematic 
cells before the tissues are fully differentiated.’ 

In 1899 and 1900 Koning (23) and (24) published the results 
of histological studies on mosaic tobacco leaves including drawings 
of cross sections but did not report anything of importance. HiS 
statement that, intercellular cavities occurred among both the pali¬ 
sade and mesophyil cells leads one to suspect that, his studies did 
not include the very young leaves. 

In the year 1900, IJeintzel (17) published a paper on tobacco 
mosaic in which he called attention to the greater prominence of 
intercellular spaces in the dark green, bloated areas than in the light 
green areas and expressed the opinion that these spaces were filled 
with gas. Later studies have shown that the intercellular spaces 
or the dark green areas are normal, or nearly normal, and that, the 
reduced intercellular spaces in chlorotic areas are abnormal. There¬ 
fore, we are inclined to believe that Heintzel was influenced by 
Beijerinck’s idea which was prevalent for a time, that the dark 
green areas were abnormal and the cholorotic areas normal. 

In this same year Woods (35) published a paper on tobacco 
mosaic which gives the first clear statement that has come to our 
attention concerning the histological character of the chlorotic areas 
as comx>ared with the tissues from normally green plants. He says: 

“A study of the histology of the diseased leaves has now revealed a 
histological difference which makes it very clear that the light-colored areas 
are not normal, and this difference consists in the fact that in badly 
diseased plants the palisade parenchyma of the light-colored areas is wot 
developed at all. All the tissue between the upper and lower epidermis con¬ 
sists of a spongy or respiratory parenchyma rather more closely packed than 
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normal. In moderately diseased plants the palisade parenchyma of the light 
area is greatly modified. Normally the palisade parenchyma cells of a healthy 
plant are from four to six times as long as broad. In a moderately diseased 
plant, however, the cells are nearly as broad as they are long, or at most not 
more than twice as long as broad. As a rule, the modified cells of the leaf 
pass abruptly into the normal cells of the green area. In a badly diseased 
leaf simply looking across the surface t with the naked eye shows depressions 
where the light areas occur, or where the leaf is mostly diseased the dark green 
patches are raised above the general surface. ’ 1 

In 1902 Woods (36) also wrote as follows: 

“Somewhat later I pointed out an important structural difference between 
the cells of the green areas and those of the light.. In the latter, in the less 
pronounced cases of the disease, there is a shortening and broadening of the 
palisade parenchyma cells, and in the more pronounced cases there is an entire 
suppression of these cells, so tliat on simply looking across the surface of the 
leaf depressions are seen where the light areas occur and apparent blister* 
like development in the green areas. As a rule the modified cells pass abruptly 
into the normal cells of the green areas. The palisade cells of healthy leaves 
and of the healthy areas of diseased leaves are from three to four times as 
long as broad. Some plants are dark green, and these have the longest and 
narrowest palisade cells, closely packed with dark green ehloroplasts, which 
seldom contain large starch grains. Other plants are much lighter in color. 
These have relatively broader palisade cells, approaching more in size and 
shape the spongy parenchyma cells of the same leaf. In both the light and 
the dark leaves the spongy parenchyma cells are about isodiagrametric, the 
diameter being about twice the length of the continuous palisade cells of the 
mature leaf.“ 

In this same paper he commented on the differences in the cell 
structures of the chlorotic and green areas as follows: 

“The conditions which cause the disease are certainly only effective when 
acting on meristematic or dividing cells. It cannot be induced artificially, and 
never appears naturally in cells which have stopped dividing. A diseased spot, 
therefore, never increases in size in a leaf except as the disease cells themselves 
enlarge. The mosaic nature of the trouble and the fact that under some con¬ 
ditions the plants may grow out of the disease suggests that it must arise in 
such cases in the meristematic tissues behind the growing point, or where the 
plant is not. mosaic, but evenly diseased, the pathological condition must be 
present throughout the cells of the growing point. “ 

In 1903 Iwanowski (19) published the results of extensive studies 
on tobacco mosaic and called attention to the error of Beijerinck 
who believed that the green areas was a true symptom of the dis¬ 
ease. He says: 

“When a diseased leaf is examined with care and compared with a sound 
One, a retardation of the development of the yellow spots is noticed; those are 
thinner than the greenish ones, and show a weak development on the obverse 
sWe.*’ 
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He also says: 

“A cross section of a green part gives the impression of a normal sound 
leaf, sometimes better developed than a sound one. The palisade and spongy 
parenchyma tissue are conspicuously differentiated. 

******* 

“We obtain a different appearance when the preparation is made from 
the yellow part of the leaf. In this place the leaf 1 b thinner than the green 
one, in a proportion of 2:3. It was believed that the palisade tissue was not 
yet developed, in its place we find other cells ; a comparison with the green 
parts showing that the longitudinal walls have not been formed but are already 
in their development stage. The inter-cellular spaces are completely formed; so 
that we can differentiate at once the green from the yellow parts with which the 
weak tissue has correlation . 9 * 

In this same paper he said: 

“The parenchyma of the diseased loaves is more vigorously developed than 
those of the sound organs. In general the green parts seem hypertrophied and 
remind one of the forced development of tissue, on account of the presence of 
a parasite or insect injuries. This circumstance makes investigators of the 
mosaic diseases (Beijerinck) believe that the green spots are diseased and that 
the yellow are completely normal, and that they are only checked in their 
development or account of the deviation of the nutritive substances to the green 
parts of the leaves.” 

In this same year Bouygues (4) published a paper in which he 
reported the loss of the epidermis which was due probably to faulty 
technique. 

In 1910 Westerdijk (33) published the results of studies on 
tomato mosaic, but the histological part did not add anything to 
our knowledge of the subject. 

The next paper on this subject was by Melchers (28) in 1913 
who made some studies on both tomato and potato. He reports 
that he did not find any abnormalities in the tomato, such as were 
described by Woods and Iwanowski for tobacco. However, he says— 

“ * * * at times in the yellow areas this tissue (palisade) appeared slightly 

less developed than usual. The yellow areas were slightly thinner than the adjacent 
green areas, especially in older leaves.” 

Concerning the potato he says— 

“A microscopic study showed that the yellow areas were thinner at all ages; 
in some cases they were only 90 mie. thick as compared with 120 mic. in the 
normal leaf. This thinness was largely due to a shortening of the palisade 
cells which were of a striking cuboidal form. Sections from mottled areas were 
easily distinguished by the shape and size of the palisade cells. The cuboidal 
cells began very abrupt]y in some sections, while in other cases there was an 
intergradation between them and the normal palisade cells. In the yellow areas 
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as a rale, these cells were generally quite regular in shape, but sometimes there 
was less regularity. Their length varied from one-half to one-third that of normal 
cells and their thickness was usually slightly greater. The spongy parenchyma 
appeared normal in all areas, except that in the yellow regions, there were some¬ 
what fewer chloroplasts.’ 9 

In 1917 Chapman (6) published a bulletin in which he gives 
some attention to the histology of the tobacco leaves which showed 
mosaic. He agrees in general with Woods but says— 

“Occasionally the dark green areas showed a more closely packed parenchyma 
than in normal leaves, and always the palisade was well developed and ap¬ 
proached the normal in character. The development or non-development of the 
palisade layer, as Woods hinted, is dependent on the degree of severity of the 
disease. The lighter the attack the less are palisade cells and parenchyma tissue 
altered and vice-versa. ’ 9 

Chapman gives illustrations of cross sections from the normal 
tobacco leaf and from the green and chlorotic areas of mosaic leaves. 
These illustrations show that the palisade cells of the green areas 
and the intercellular spaces of the mesophyll are reduced as com¬ 
pared with the normal leaf. Also that the chlorotic areas are much 
thinner than the green areas, that the palisade is reduced to cuboidal 
cells and that the mesophyll is reduced and compact. 

In 1920 Doolittle (13) published the results of his studies on 
the mosaic disease of cucurbits in which he described the anatomy 
of the leaves as follows: 

“ When stained sections of the leaves are examined, the palisade cells of 
the green areas are found to be crowded closely together and to be somewhat 
narrow and longer than those of the normal leaf. The palisade cells of the yel¬ 
lowed portion on the other hand, are more nearly isodiametrie and less in number 
per unit area than in the normal leaf. 

“The spongy parenchyma of these yellowed areas is also more compact and 
the intercellular spaces smaller than in the green portions.” 

In 1922 Matsumoto (26) published the results of his studies on 
the azuki-bean in which he said— 

“The anatomy of the diseased leaves is found to be identical with that of 
cucumber mosaic as described by Doolittle. The mesophyll of the dark-green 
parts of the diseased leaves is strikingly thicker than that of the light green 
or yellowed parts. The palisade cells of the former are markedly longer and 
narrower than those of the normal tissues. The corresponding cells of the light- 
green parts are much shorter than those of the normal ones, more or less iso- 
diametric, and show a tendency to crowd together so closely that their inter¬ 
cellular spaces are almost invisible. The second important difference between 
these two different portions occurs in the spongy parenchyma. The spongy 
parenchyma of the light-green parts is also strikingly compact as compared with 
that of the dark-green areas. The chloroplasts of the former, as in cucumber 
mosaic, are slightly smaller and less in number than in the darker areas.’* 
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In this same year Rand (29) published an extensive paper on 
the pecan rosette in which he says— 

* * Within the yellow thin areas between the larger side veins (secondary 
stage) the tissue is usually less developed than normal, and the cells are more 
closely packed together. In less severe cases the palisade tissue is well developed, 
but the intercellular spaces become almost obliterated. In other instances the 
palisade cells are differentiated, but the individual cells are greatly shortened 
vertically and may be only two or three times as long as broad, instead of seven 
to ten times, as in the normal leaf. In the most severely affected leaves with 
extreme variation in leaf diameter there is no differentiation into palisade and 
sponge tissue at all in the center of these yellow spots, but the tissue within 
these parts of the leaf consists entirely of closely packed, more or less isodia- 
metric cells without conspicuous air spaces. Under these conditions the number 
of cell divisions may be somewhat increased, the cells remaining smaller than 
normal. Usually, however, the number of divisions is reduced, and in some 
instances a parenchyma tissue only three cells deep has been found. Occasionally 
the entire tissue between the margin and midrib consists of undifferentiated cells. 
That this lack of differentiation is not due to immaturity was shown by examina¬ 
tion of young healthy leaves just after their emergence from the bud. Even at 
this young and only partially expanded stage the palisade tissue of healthy leaves 
was found to be well differentiated. 

“In the thickened portions along the veins, or sometimes throughout the- 
laminae in the aborted non-mottled leaves of depauperate rosettes, the size of 
cells may become increased in all three dimensions without essential change in 
ratio between spongy and palisade tissue. In some cases a slight increase in 
number of cell divisions also takes place. The individual cells appear abnormally 
healthy, and increase in leaf thickness here is due largely to increase in size 
of the individual cells. Along with this increase in cell size there is a reduction 
in size of intercellular spaces within the spongy parenchyma, and in the severely 
attacked leaf an almost complete obliteration of air spaces results. 

4 * Linear leaves may or may not show a differentiation into palisade and 
spongy tissue, but where the palisade cells are developed they are usually shortened 
vertically and the spongy cells of the parenchyma are more closely packed to¬ 
gether than the cells in healthy leaves. The average thickness of these leaves 
tends to be less than normal and this reduction is due partly to decrease in the 
number of cell divisions and partly to the shortened vertical axis of the palisade 
cells. The elongated shape of the leaves, however, is not due to variations in t 
cell shape but rather to a decrease in number of cell divisions in which the central 
spindles are perpendicular to the midrib. This would tend to keep the cells 
closer to the main water supply of the leaf . f 9 

Various other workers have called attention to the reduced thick¬ 
ness of the chlorotic areas and to modifications of the cell structures, 
but the most extensive work to date was published by Dickson (12) 
in 1922. His work was especially valuable because of the large 
number of species and varieties of plants which he used He also 
appears-to have been the first to report that in sorpe eases two lay* 
ers of palisade cells were developed, which he believed to be a hyper- 
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plasia caused by a late or slight stimulation of the meristematic cells. 
In speaking of the tobacco he says— 

“In a diseased leaf, however, there is a striking difference in the lamina 
thickness of the light and dark areas, the relative thickness being 180-200 and 
270-300 microne, respectively, or a ration of 2 to 3. This is referable mostly to 
the difference in development of the palisade tissue in the two cases as was shown 
first by Woods, In the light areas the palisade parenchyma cells do not lengthen 
or do so to a limited extent depending on the severity of the infection. In most 
cases when leaves are severely infected the cells are cuboidal or isodiametric aetual 
measurements showing variation from 20 to 60 microns in length and 17 to 28 
microns in width. The cells of the spongy parenchyma in a healthy leaf are 
approximately twice as long as the palisade cells are wide, but in the light areas 
r of diseased leaves the palisade cells are approximately equal in diameter to the 
underlying cells. This is due to the fact that the raesophyll cells are slightly 
smaller than in a healthy leaf, and that the normal division of cells in the pali¬ 
sade region is probably inhibited to some extent while the cells are meristematic. 
These cells are therefore in a hypoplastic condition as far as growth is concerned 
and the same applies to the cell contents as will be seen later. 

“By contrast the palisade cells of the dark areas are well developed and in 
all cases they are at least normal in size. The writer has found, however, a very 
common modification when the disease is severe. Instead of the palisade cells 
occupying a single layer there are two layers, the lower comprising cells some¬ 
what shorter than those in the upper layer but being obviously palisade cells. 
In such cases the individual cells are also narrower so that equal lengths of cross 
section from moderately and severely diseased leaves gave palisade cells in the 
proportion of 6 to 30, respectively, counting the upper row only in the latter. 
This palisade tissue consequently occupies a relatively greater volume of the leaf 
and there is a considerable increase in the number of cells. Since they are well 
supplied with ehloroplasts able to function we may assume that the photosyn- 
thotic efficiency of this tissue is increased. In view of the increase in volume it 
is obvious that the palisade tissue in severely diseased leaves is in a condition 
of hypertrophy and because of the increase in number of cells the hyperihrophy 
may be accounted for by assuming a condition of hyperplasia when the tissue 
was meristematic. Woods considered the palisade cells of the dark areas to be 
normal for he states that the * modified cells pass abruptly into the normal cells 
of the green areas’. Chapman however, while using the term ‘healthy cells’ 
say that * their structure may be somewhat modified by the increased functioning 
-thrown on the healthy cells’. It is the writer’s view that when infection is 
severe in any given meristematic cell that cell will be hypoplastic, but if it is 
infected later, or only slightly, then it will be stimulated either to hypertrophic 
growth or to hyperplasia. This would account for such instances above men¬ 
tioned. ’ ’ 

Space will not permit the quoting of Dickson’a studies on other 
plants but in his summary he says: 

“Previous studies by other authors have been concerned chiefly with tobacco 
and in one or two cases with tomato and potato. In these no agreement is 
reached except in the finding of hypoplastic palisade tissue in lighter green 
areas of tobacco and potato and of fewer and paler ehloroplasts in those areas* 
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* * As a result of my studies with tobacco, tomato, potato, black henbane, 
petunia, pepper, sweet pea, Canada field pea, kidney bean, Windsor bean, rasp¬ 
berry, red clover, crimson clover, alsike clover, white Dutch clover and black 
medick it is clear that certain microscopic features are common to all the mosaie 
diseases studied. It is not to be understood, however, that in any leaf section 
from a diseased plant all characteristics, equally well developed, are to be ob¬ 
served. Much depends upon the growth rate and environment of the host plant 
but if sections are made from rapidly grown leaves of well-infected plants most 
of the following findings can easily be verified. 

“ There is a difference in the lamina thickness of light and dark parts of 
the leaf varying in amount and in the majority of cases giving a relative value 
of 2 to 3, respectively, where the disease is ordinarily severe. If the infection 
be slight there is less reduction in thickness of the lighter green parts but if 
the attack be unusually severe there is more reduction in the lighter parts and 
an increase in thickness of such parts as are dark green. Usually the dark 
green is but little thicker than an ordinary healthy leaf. This reduction in leaf 
thickness is due to hypoplasia of both palisade and spongy mesophyll cells but 
more especially to the former. There are all gradations from slight hypoplasia 
to that in which the cells are isodiametric and can only be determined as pali¬ 
sade cells by their position. It would appear that the hypoplastic condition of 
such cells is indicated also by the fact that they are usually somewhat wider 
that normal palisade cells. In a healthy leaf of tobacco, for example, a spongy 
mesophyll cell subtends approximately two palisade cells. Allowing that there i» 
hypoplasia of the spongy mesophyll cells their reduced size is not very marked 
and yet only one hypoplastic palisade cell is needed to equal one mesophyll cell. 
This will be referred to again, but the point of view with regard to these pali¬ 
sade cells is that not only are they unable to develop in length but they must 
have been inhibited from further division when meristematic. In leaves where 
the attack is mild the palisade cells are narrower and longer, in fact nearly 
normal. 

“The spongy mesophyll cells are also hypoplastic to a greater or less extent 
and when the disease is more severe they are equal in length to the width of the 
palisade cells above them. There is thus a very noticeable regular arrangement 
of the cells in the lighter green leaf parts. ” 

« « * * * * * 

“This regularity in cell arrangement necessarily reduces the proportion of 
intercellular space in the leaf, and by contrast there is usually an increase over, 
normal in the intercellular spaces of hypertrophied parts. ’ 1 

Rawlins and Johnson (30) in 1925 published a paper on the cy¬ 
tology of mosaic tobacco in which they say— 

“As has been found by other workers, the palisade cells in the chlorotic 
tissues are shorter and more nearly square in section than those in the non- 
chlorotic tissues of a mottled mosaic leaf or than those in healthy leaves. 0 

In speaking of a section made from a plant wfyich did not shown 
any symptoms of disease and in which the palisade cells were well 
developed, they say: 
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“ A leaf of this age will probably never become badly mottled. At least 
part of the chlorotic appearance in mottled leaves seems to be due to the failure 
of the palisade cells in the chlorotic part to elongate. It is a common field 
observation that, when old plants are inoculated with mosaic virus, the older 
leaves do not become mottled, only the young growing leaves developing this 
symptom .' 9 

In 1926 Goldstein (16) published the results of extensive studies 
on the cytology of healthy and diseased tobacco plants in which she 
says: 

“I find that the presence of the virus in the early stages in the histogenic 
development of the leaf results in the more severe types of mosaic patterns. 
Sections through the diseased leaves of tobacco plants, at all stages of their 
development, show that histogenic development was arrested in every case by the 
entrance of the virus. The distribution of the virus in the tissue is indicated 
by the stage in histogenic development which the various cell regions show. The 
lighter green regions of the leaf patterns were invaded before the dark green or 
normal green areas, which have continued their histogenic development to a latter 
stage. Sections through mature leaves, infected during the final stage of leaf 
development, show that the pattern is duo to the effect of the disease upon 
the cell contents. In certain areas distributed through the leaf blade, such 
infectious of leaves in later stages of histogenic development result in the 
faintly mottled apperance. 


4 ‘In my opinion the dark green areas represent regions which have escaped 
infection in the early stages of the entrance of the virus into the leaf primordium. 
They are able to go through their histogenic development for a time, but soon 
the toxins of the virus hinder the completion of histogenesis, as far as differ¬ 
entiation is concerned. The cells continue to enlarge, and can only do so by 
elongating, since they are bounded by cells which, owing to the presence of the 
virus, are not enlarging to any extent, and are rather rigid. When the cells of 
the dark regions divide, they are likewise under pressure from the surrounding 
light green regions which are enlarging more slowly, so that a buldging upward 
to form a blistered or puckered region (savoying) results. 


“As indicated in this seriation of the mosaic pattern types, the anatomical 
structure of a diseased leaf is correlated with the stage of its development 
when the virus entered it. When cuboidal cells are found in the light green 
areas of a given leaf, infection must have occurred at a very young stage and 
these cells have simply remained undifferentiated. The double palisade layer of 
the dark green areas, when studied from the developmental and histogenic stand¬ 
point, can be shown to be characteristic of young healthy green leaves at a 
certain stage of their development; neither has the hyperplastic development of 
a second layer of cells taken place, nor has hyperplasia of the cells themselves 
occurred in the dark green areas; the corresponding palisade cells of a leaf 
of mature development upon a mature plant may be much larger both in width 
and length than I have ever found them to be in the dark green regions of 
diseased leaves.” 
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She also says: 

“I find that Iwanowski's and Dickson's statements as to the histology of 
the dark green areas are not incompatible. Both conditions can be found, de¬ 
pending on the age of the leaf at the time when infection took place. My 
sections through mature healthy leaves of mature plants show that in tobacco 
as in many other plants, a second layer of less elongated palisade cells may 
normally occur. The term hyperplasia as implying the development of a second 
layer of palisade cells should not be used in connection with the dark green 
areas of diseased tobacco leaves. These areas consist of seven layers of cells 
such as are characteristic of healthy mature leaves. 

“The cells found in the sections of the light green areas do constitute 
a hypoplastic condition due to severe infection, and represent the original em¬ 
bryonic condition of the leaf at the time when infection took place. Cytological 
etudy of very young leaves leads unquestionably to the conclusion that the en¬ 
trance of the virus interferes with the histogenic development of the leaf. 
Embryonic coll layers of leaf primordia, which have been given an opportunity 
*to develop before the entrance of the virus, show a normal palisade development. 
Furthermore, I find that the dark green areas, contrary to the opinion of Dickson 
are in reality also hypoplastic, and show a cell-form condition characteristic 
of a young stage in development of a normal leaf. The cells in such infected 
leaves soon cease to differentiate, and the palisade cells have simply elongated, 
producing the double palisade layer whose cells never attain the size of the cells 
found in mature healthy leaves. In accord with K lister’s (1904) view of hy- 
ploplasia, such an arrested development should be considered as representing a 
ihyporplastic condition. } ' 

In this same year Smith (31) published the results of her studies 
on mosaic diseases and" leaf variegations. She states that the leaves 
of both healthy and diseased plants were of approximately the same 
age and the drawings show that these leaves were well advanced. 
Concerning her studies on Datura stramonium she says : 

“It was found in the histological studies that neither the green nor the 
chlorotic areas of the mosaic-infected plants are comparable to the normal, the 
green being thicker than the healthy, but showing normal tissue differentiation 
and distribution of plastids; whereas the chlorotic areas are approximately 
equal in thickness to those of the healthy, but have poorly differentiated palisade, 
tissue and show a decrease in the number of plastids.'' 

Concerning the Phytolacca dccandra she says: 

“Here, as in Datura , it can be seen that the mosaic disease modifies the 
entire leaf, the dark green area being thicker than normal and the chlorotic 
region being reduced, particularly in the palisade layer. In this case also the 
healthy leaf is thinner than the dark green mosaic area but thicker than the 
chlorotic region. The thinness of the chlorotic sections is due chiefiy to a lack 
of differentiation of the palisade layer.'' 

She also reports a loss of the palisade cells in the chlorotic areas' 
of a hybrid Aquilegia, a decrease in the thickness of the mesophyU 
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and that “the healthy leaves are thinner than the dark green areas 
and thicker than the chlorotic regions”. 

In 1927 Sorokin (32) published a paper on tomato mosaic in 
which she agreed with the finding of Dickson. Speaking of a chlorotic 
region she says: 

“All cells are nearly isodiametric; there is no differentiation into palisade 
and spongy parenchyma; the intercellular space volume is very limited; the 
epidermal cells are hardly distinguishable from the parenchyma colls. The chlorotic 
regions in less severely diseased leaves are characterized by the f °ct that the 
first row of parenchyma cells are slightly longer than those of the other three 
or four rows.” * * * “The spongy parenchyma and intercellular spaces are 

present and the epidermal cells are somewhat hypertrophied . 9 ’ 

So far as the writer is able to determine from the descriptions 
and illustrations, none of the investigators with the exception of 
Goldstein have given careful attention to the ages of the leaves 
which they have studied. In many of these papers it is very evident 
that the studies were confined to the old leaves in which the tissues 
were differentiated so far as possible. 

It is unnecessary to call the attention of the readers of this 
paper to the fact that a young leaf is composed of undifferentiated 
cells which undergo rapid differentiation with the growth of the leaf, 
resulting in the well known tissues of the leaf, long before the leaf 
is full sized. It is reasonable to suppose that the reaction of the 
plants would vary somewhat with the age and development of these 
meristematic cells and more or less well developed tissues at time of 
coming in contact with the active agent which causes the disease. 
In studies recorded in this paper and in others by the writer, a series 
of leaves from the youngest in which the disease could be detected to 
the oldest in which the pattern was sufficiently well defined to permit 
the selection of material, were studied. Comparative studies were 
made between the chlorotic and green areas of the same leaf and be¬ 
tween chlorotic areas of diseased plants and leaves of the same age 
from healthy plants. It is the opinion of the writer that these 
studies have made it possible to follow some of the reactions of the 
plants to the diseases with a fair degree of accuracy. 

In general it may be said that chlorotic areas are thinner than the 
normally green areas and that these areas vary in thickness, not only 
in different plants but in different leaves, and also in different areas 
of the same leaf. In general it may also be said that the histological 
variations are not so pronounced in the monocotyledonous as in the 
dicotyledonous plants. 

The differences in the thickness of the leaves of diseased and 
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healthy plants can be detected in very early stages of their devel* 
opment by studying buds from corresponding parts of diseased 
and healthy plants. Variations will be found frequently in a single 
leaf from a mosaic plant. Furthermore the cells in these thin areas 
are us ually sm aller than in normal leaves of approximately the same 
ages. These points are shown in figures 11 a and 11 5 in which it 
will be readily seen that the diseased leaf (fig. 115) is thinner and 
the cells smaller than in the healthy leaf (fig. 11a). As the leaves 
grow older the leaves from the healthy plant will develop the normal 
structure (figs. 12 a, 13 a & 14 a). The leaves from the diseased plant 
increase in size but the cell structure of the chlorotic areas are never 
normal. Sometimes they retain the structural character of undif¬ 
ferentiated cells throughout the life of the plant (fig. 12 5) while in 
other cases they approach the normal (figs. 13 b, 14 5, & 14 c). Some¬ 
times they are almost normal in structure but modifications of the 
chloroplasts indicates that they are diseased. 

Studies on other tobacco plants gave about the same history except 
that in most cases the chlorotic areas were thinner than the normal 
green leaves of the same age and the palisade poorly developed. The 
studies in general lead the author to believe that the poor differentia¬ 
tion in the first two leaves studied (figs. 115, & 12 5) as compared 
to the next two leaves studied (figs. 13 5 & 14 5) was due to the fact 
that the first two leaves were younger at time of attack than the last 
two leaves. 

The tomato plants used in these studies were infected with the 
same virus as the tobacco plants. The infections were severe and" 
the symptoms very pronounced on the upper leaves; but the symp¬ 
toms gradually disappeared with the increased age of the leaves. 
Several plants were used for study bit all the drawings were made 
from the green and chlorotic areas of a single plant. The studies 
began with the youngest leaves in which the patterns could be de¬ 
tected with certainty. By this time, the palisade cells had developed 
in the green areas (fig. 15 a) but were very difficult to detect in the 
chlorotic areas (fig. 15 5). The chlorotic area was slightly thinner 
than the green area (figs. 15 a, 5). 

In the second leaf the development of the green area may be 
considered normal and complete (fig. 16 a). Sections from two chlo¬ 
rotic areas from opposite sides of the midrib of the same leaf (figs. 
16 5, c) showed a variation in thickness, which is very common in 
all species that the writer has studied. The cell structure in both 
sections was very uniform, the palisade undeveloped and the intercel¬ 
lular spaces small. 
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The green area from the third leaf (fig. 17 a) was somewhat under 
developed as compared with the preceding leaf (fig. 16a). The 
section from the chlorotic area (fig. 17 Z>) was slightly thinner than 
the green one (fig. 17 a), the palisade under developed and the 
mesophyll quite uniform. 

The green part of the fourth leaf was thinner than the green 
parts of the third and second leaves but the structure may be con¬ 
sidered normal or nearly normal. Sections from two chlorotic areas 
of this same leaf showed variations in thickness and structure (figs. 
18 b, c). In one (fig. 18 b) there was practically no differentiation 
into palisade and mesophyll, while in the other (fig. 18 c) the differ¬ 
entiation was practically the same as in the green part. 

The fact that the green areas of the third and fourth leaves (figs. 
17 a & 18 a) were rather thin and under developed may or may not 
have been due to the disease. The author has noted that-there may 
be considerable variation in the thickness of leaves of apparently 
healthy plants, regardless of ages. The partial development of the 
palisade cells in the chlorotic areas of the third and fourth leaves 
(figs. 17 b & 18 7;) as compared with the lack of development in the 
first and second leaves (figs. 15 b & 16 7;) is apparently due to the 
age of the leaves at time of attack. However it will be noted that 
sections from two chlorotic areas (figs. 18 & & c) of the fourth leaf 
show great variations in the development of the palisade. It is 
reasonable to suppose that this variation in development is due to an 
unequal distribution of the virus in the leaf. 

The diseased co wpea p lants used in these studies were very severely 
infected. Two sections from young normal leaves (figs. 19 a & b) and 
one section from an old leaf (fig. 20 a) show the line of development. 
In the very young leaf (fig. 19 a) the cell structure is undifferentiated. 
The differentiation is shown in figures 19 b and 20 a. The chlorotic 
areas in leaves of about the same age from diseased plants show 
remarkable variations in both thickness and structure (figs. 19 c, d , & 
20 b, c, d, e). Here as in the tomato we find that two chlorotic areas 
from the same leaf may show variations in both thickness and struc¬ 
ture. This is illustrated in figures 19 c and d which are from the same 
young leaf. Figure 19 c shows what is to be expected in a severely 
infected leaf; there is practically no differentiation. Fig. 19 d shows 
some differentiation but the condition of the chloroplasts indicate the 
infection. The variations in an older leaf are shown in figures 20 7>, 
c and <2. The section shown in figure 20 b was from a slightly chlo¬ 
rotic area. The thickness is the same as in the normal leaf (figure 
206), the palisade consists of two layers of cells and the mesophyll 
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cells are somewhat smaller and more compact than in a normal leaf 
or green area of a diseased leaf. Figures 20 c, d, e, were made from 
sections from old, severely diseased leaves. They are thinner than a 
normal leaf of the same age (fig. 20 a). The cells are rather large 
but meristematic in character except in figure 20 d in which there is 
a tendency towards the development of a palisade. These variations 
are probably due to the age of the leaves at the time they were 
penetrated by the active agent, or to the virulence of the active agent, 
or to unequal distribution of the active agent. 

DISCUSSION 

It is very generally recognized that the active agent is distributed 
throughout all parts of the plant, except the seeds, in which it has 
been found in only a few cases. It is also very generally recognized 
that the chlorotic areas are thinner than the green areas of the same 
leaf or a normal leaf of the same age. These studies show that these 
chlorotic areas may vary in thickness, even in the same leaf. In 
brief a leaf from a mosaic plant of tobacco, tomato or cowpea may 
show variations in thickness and structure ranging from a green area 
of normal thickness to a chlorotic area which is very thin and com¬ 
posed of undifferentiated mesophyll supported by an imperfect fibro- 
vascular structure. All gradations in thickness and structure may 
occur between these two extremes. In some cases the only modifica¬ 
tion of structure is the formation of two layers of palisade cells. 

So far as the author has been able to learn, Woods was the 
first to call attention to the reduced thickness of the chlorotic areas 
and this has been confirmed by most investigators since that time. 
He also called attention to “the fact that in badly diseased plants 
the palisade parenchyma of the light colored areas is not developed 
iat all. All the tissue between the upper and lower epidermis consists 
lof a spongy or respiratory parenchyma rather more closely packed 
'than normal”. He also stated that “the conditions which cause the 
disease are certainly only effective when acting on the meristematic 
or dividing cells”. 

Since that time many investigators have confirmed food’s opinion 
that chlorotic areas were thinner than the green areas and that the 
palisade was undeveloped. However, no one appears to have been 
impressed with the idea that the structural variations were due to the 
action of the active agent on the meristematic tissue until the public** 

tion of Dickson's paper (12) in 1922. He said: 

■ ■ ■ . . 

“It i< the writer’s view that when the infeotion Is severe in any given.'' 
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meristematic cell that cell will be hypoplastic; but if it is infected later, or 
only slightly, then it will be stimulated either to hypertrophic growth or to 
hyperplasia. ’ 9 

The writer agrees with the first statement of Dickson but not 
with the latter. The studies on which this paper is based indicate 
that the active agent which causes the disease is inhibitory. It 
produces a hypoplasia by inhibiting the differentiation of the mer¬ 
istematic tissues. The writer does not find hypertrophy in any of 
the cases studied, which are usually classified under the general term 
of mosaic. 

So far as the writer has been able to learn Goldstein (16) was 
the first to assert that “the virus interfered with the histogenic 
development of the leaf” and that “the distribution of the virus was 
indicated by the stage in histogenic development”. The studies of 
the writer very generally confirm the results reported by Goldstein. 

It is very evident to the writer that the active agent inhibits the 
growth and differentiation of the meristematic cells. It is also 
evident to the writer that the active agent does not cause a change 
on any of the leaf tissues after they have completed their normal 
development. The variations in the histogenic structures found in 
the different chlorotic areas as recorded in this paper may be due to 
any one of several causes: 

1. The amount of the virus or active agent injected into the 

plant and carried to the meristematic region. 

2. The growth activity of the host plant at the time. 

3. The relative virulence of the active agent. 

4. The relative age of the tissue at time when it comes in con¬ 

tact with the active agent. 

5. The unequal distribution of the active agent throughout the 

leaf. 

The growth of the tissues of chlorotic and green areas is not the 
same. In some cases the differences in growth are so great as to 
cause a deformity. This is especially noticeable in the tobacco where 
it results in the formation of pockets in the green areas. This pocket¬ 
ing is evidently due to the fact that the growth in the chlorotic areas 
has been slowed up while that of the green areas appears to be normal 
or nearly normal. 

The differentiation of the tissues in the chlorotic areas is inhibited 
and the growth and division of the cells is slowed up to some extent* 
The result is that the chlorotic areas increase in size as a result of 
the division and growth of the cells. However, there is no evidence 
to indicate that it increases in size as a result of the invasion of the 
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active agent after the tissues are mature. Woods (36) appears to 
have been the first to call attention to this point when he said: 

“A diseased spot, therefore, never increases in size in a leaf except as the 
diseased cells themselves enlarge/’ 

The writer of this paper confirmed this idea for sugar cane in a 
paper published in 1926 (10) by the following statement: 

° These areas increases in size with the growth of the leaves, but so far 
as the writer has been able to determine they do not encroach on the surrounding 
tissues and do not coalesce. The increase in size appears to be by cell division 
and growth and not by infection of surrounding cells.” 


* CHLOROPLASTS 

It is very generally recognized that the very young leaves of 
most plants are white or very light green and that those which have 
a mosaic disease show very faint or no mosaic patterns whatever 
until, they have been exposed to sunlight and begin to turn green. 
In the case of normal plants the young leaves become uniformally 
green very rapidly when exposed to sunlight. In the case of plants 
I infected with mosaic, certain areas become normal green very quickly 
I while certain others remain light green or yellowish for a time dis- 
i playing the well known pattern of mosaic and then in most cases 
f gradually become green until the pattern almost or completely dis¬ 
appears. This has been observed by a number of writers ana ap¬ 
pears to be true for most plants. The most notable exceptions are 
the lettuce as reported by Jagger and the Abutilon hirtum which will 
be discussed by the writer in a later paper, dagger (20) in his 
discussion of the lettuce mosaic says: 

* ‘ The first symptom of disease was a yellowish discoloration along the 
smaller veins of the younger expanded loaves. This symptom was usually evident 
for only a few days, giving way to a general yellowish, discolored appearance 
of the whole plant. All gradations of discoloration occurred from very marked 
to conditions not distinguishable with certainty from normal.” 

This statement indicates that the discolorations become more 
pronounced with age which is not in harmony with most descriptions 
of mosaic symptoms; but he further says: 

<c Often plants that showed marked discolorations, mottling, and stunting 
soon after becoming diseased would later seem to recover in part and to make 
a more or less normal growth with only slight discoloration and mottling.” 

This last statement indicates that the patterns disappear in some 
eases and the plants tend to become green with age as described for 
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most mosaic diseases. In the Abutilon hirtum which will be discussed 
in a later paper some of the spots become slightly greener with age 
while others remain chlorotic. 

This tendency for the chlorotic areas to become green witn age 
and exposure to sunlight led the writer to doubt the generally ac¬ 
cepted idea that the chlorotic condition vras the result of a disintegra¬ 
tion of the chloroplasts as stated by several writers. If the chloro- 
plasts undergo disintegration, these chlorotic areas ought to become 
more chlorotic instead of green. Therefore, the writer began a series 
of studies on this phase of the mosaic problem some years ago and the 
results were first presented in a paper published (9) in 1925. This 
was followed by a paper (11) which was read before the Philadelphia 
meeting of the American Phytopathologieal Society in 1926 and 
published in 1927 (10). These papers were received with more or 
less differences of opinion. The writer having made his studies 
almost entirely on sugar cane, which had not been used by any of 
the other workers on this phase of the subject, decided to continue 
the studies and to use a number of other species of plants. The 
plants used were the common red canna (Canna indica ), tobacco and 
tomato, all of which have been studied by other workers, cowpea 
which has been studied to some extent and Abutilon hirtum. The 
readers will note that the sugar cane and canna are both monocoty- 
ledonous while all the other are dicotyledonous. This may be of 
some importance because in the first two the leaves are rolled while 
in all the others they are folded and because the cell structures are 
somewhat different. 

Before giving the results of these studies on chloroplasts, it is desir¬ 
able to give a brief review of the literature to date. Mayer (27) 
referred to the chloroplasts in mosaic of plants and said that mosaic 
was a disease of the plasmatic cell contents. Ivoning (23 & 24) 
reported a disorganization of chloroplasts and a disappearance of the 
cell walls, which leads the writer to suspect that he studied old leaves 
and that the conditions were due to other causes. The statement 
that the chloroplasts were disorganized or disintegrating appears to 
have been generally accepted until the writer of this paper published 
(9) evidence to the contrary in 1925 (see page 88). 

Beijerink (3) defined the mosaic of tobacco as a disease of the 
chlorophyll bodies which finally became a disease of the plasmatic 
contents of the cells. However, he did not give an explanation of 
his results. The writer is of the opinion that he also was working 
with old leaves. 

Woods (35) in the conclusions of his first paper makes the very 
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definite statement—“Chlorophyll is destroyed rapidly by oxidizing 
enzymes, of which two groups are recognized,—oxidases and perioad- 
rases”, but he does not explain why the chlorotic areas become green 
with age. 

In 1902 he said (36): 

* * That the disease is not primarily of the chloroplasts, as Beijerinck thought, 
is evident from the fact that in the less pronounced cases the chloroplasts, though 
fewer in number are not decreased in size or activity. * * * In some pro¬ 

nounced cases the chloroplasts are light colored or wholly without color . 99 

Iwanowski (19) published a paper in 1903 in which he said: 

“If we now turn our attention to the cell contents, there is a lack of chlo¬ 
roplasts which are not regularly distributed in the palisade parenchyma. Inves¬ 
tigation on the live-stage shows swollen chloroplasts which have the appearance 
of big drops with green, fine circles around them. Sometimes these drops fill 
the whole cell, rarely the chloroplasts are scattered ,and the cell contents is of a 
pale green color. As in the beginning of the observation and because of the 
rapid preparation of the solution, such formations appear rarely, we have to 
accept that they are more properly an artificial product, a continuation of the 
resistance capacity of the chloroplasts of the yellow parts in comparison with 
the green. In the last ones no such scattering of the chloroplasts has been 
seen. 

“The chloroplasts on the yellow parts have a pale yellow color, with a 
granular structure. At first there is no vigor, cuts on new leaves treated with 
iodine showed a great difference; in the green parts an intense color, in the 
yellow, not a vigorous granule. Examinations with the naked eye showed that 
a diseased leaf after being treated with iodine showed color in dark blue and 
yellow sections, while the dark blue sections corresponding to the green partB* 
Later on, the vigor shows on the yellow parts also.” 

Baur (1) reported in 1904 that in Abutilon thompsoni there was 
no evidence of a causal organism but that the plastids in the chlorotic 
areas were reduced in size and number.- 

In 1910 Westerdijk (33) reported the chloroplasts of tomato 
mosaic as slightly smaller than normal, yellowish and containing but’ 
little starch. Melchers (28) reported in 1913 that the chloroplasts 
in the chlorotic areas of mosaic potatoes were fewer and of a pale 
yellowish green. Doolittle (13) reported in 1920 that the chloroplasts 
in the cells of the chlorotic areas of the encumber were smaller than 
in green leaves and that they were located so very close to the cell 
walls as to be almost invisible. 

In 1915 Clinton (7) said: 

“Very frequently, especially where the chlorosis is of the mosaic or varie¬ 
gated type, it seems to start in the very young tissues, and not after the leaves 
are fully grown. ... 
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In 1920 Doolittle (18) published a paper on the mosaic of cucur¬ 
bits in which he said: 

“The ehloroplasts of the cells of the yellowed portions are decidedly smaller 
than in normal cells and are often pressed so closely to the walls of the cells as 
to be almost invisible. In contrast to this the cliloroplasts in the dark-green 
areas are so large and numerous as- to seem to fill the cells. The vascular 
elements of mosaic show little variation from the normal.” 

Kunkel in 1921 in his paper (25) on a mosaic disease of corn says: 

“Even before the leaves unfold and while they are still quite white the 
diseased areas appear translucent and can readily be distinguished from the 
portions of tissue, which on exposure to light will become deep green. As the 
leaf unfolds in the light and becomes green the outlines of the diseased spots 
or stripes become more clearly marked. The light color of the diseased areas 
is due to a failure of these portions to develop the normal green color rather 
than to a fading of the green color after it has once been produced.” 

Dickson (12) in his studies on a large number of plants frequently 
refers to the reduced number of ehloroplasts in the chlorotic areas 
but shows that he is a believer in the disintegration theory by several 
statements. In his discussion of the tobacco mosaic he says*. 

“The carbohydrate content is not the same in light and dark-green areas 
is indicated by the iodine test. The ehloroplasts and grains in the lighter-green 
areas take on a brown stain, even when there is little obvious change in the 
chlorophyll apparatus, and the amount of carbohydrate is less because of the 
fewer ehloroplasts. 

“The chlorotic condition of the lighter areas is not due to lack of iron in 
the plastid as is clearly indicated in the following tests.” 

After giving these tests he continues: 

“The only cells in which this was difficult to demonstrate for individual 
plastids were those containing many tiny hyaline masses resulting from their 
break down. It is possible of course, that in such cases we have a hypoplastic 
condition under which the normal plastids did not develop originally but it ap¬ 
pears more probable from my observations that this is a case of degeneration.” 

In his discussion of the potato mosaic he says: 

“The ehloroplasts of the cells of the light areas are fewer in number and 
paler in color than in the dark green but there are fewer instances of ehloroplast 
degeneration than in tobacco. In the dark green tissues the chlorophyll content 
is always at least equal to the normal and sometimes above that of healthy 
tissue.” 

Again in his summary of the results of microscopic studies (p. 49) 
he says: 

* “Corresponding with the hypoplastic condition of the cells there is a 
gradation of hyploplasia and degeneration of the cell contents. Cells, slightly 
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affected as far as growth is concerned may be different from healthy cells only 
in the slightly paler green of the chlorophyll while the chloroplasts appear to 
be present in nearly normal number. With increase in severity of effect on cell 
size there is a very definite reduction in the number and of depth of color of 
the chloroplasts and in some instances they are also reduced in size. 0 

Johnston (22) says in speaking of sugar cane that— 

1 * This mottling character is most clearly seen in the inner newly developed 
leaves, often fading out in the mature leaves. It is not seen in any very young 
shoots .' 9 

He also says— 

"A gradual disappearing of the mosaic in old leaves. 0 

In 1925 Rawlins and Johnson (30) published their studies on the 
cytology of mosaic tobacco in which they said: 

“From the drawings it is evident that in this leaf the palisade cells and 
their chloroplasts are well developed. A leaf of this age will probably never 
become badly mottled. At least part of the chlorotic appearance in mottled 
leaves seems to be due to the failure of the palisade cells in the chlorotic part 
to elongate. It is a common field observation that, when old plants are inocu¬ 
lated with mosaic virus, the older leaves do not become mottled, only the young 
growing leaves developing this symptom. 0 

In the writer’s first paper on this subject in which the studies 
. were restricted almost entirely to sugar cane attention was called to 
| smaller number and small size of the chloroplasts in the chlorotic 
| areas as compared with the green areas and normal cane. The 
writer said: 

* “A study of the cells of these leaves shows that the chloroplasts are more 
numerous in the dark geen than in the light green areas. Therefore, it appears 
.that in the case of the light green areas the formation of the chloroplasts is 
inhibited but that with the exposure to sunlight this inhibition is gradually 
overcome. 

J ‘‘The chloroplasts in the white or yellow areas were fewer in number and 
smaUer than in the green areas. 

/ # * * * * « * 

“The small chloroplasts of the mosaic cells are usually spoken of as having 
undergone a process of degeneration. The writer has studied the chloroplasts 
in the very young unrolled leaves and is satisfied that these chloroplasts are 
undeveloped rather than disintegrated. They have never reached normal devel¬ 
opment. Furthermore a study in a series of leaves from those just unrolling to 
the outermost on a plant shows that the chloroplasts of both normal and mosaic 
cells increase in size after being exposed to light. These changes which are 
apparently due to age or light are so pronounced that there is very little dif¬ 
ference in size of chloroplasts in old leaves of diseased plant and the chloroplasts 
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in a leaf of the same age from a healthy plant. The writer is very doubtful 
if disintegration over occurs in case of primary infection (i. e. infection from 
the seed).” 

In the paper (11) read before the Philadelphia meeting (1926) 
of the American Phytopathological Society the writer expressed the 
opinion that— 

“The chloroplasts are not destroyed nor even injured by the diseases. Their 
development however is inhibited. * * 

In the more complete paper (10) on this subject the writer said: 

“The chloroplasts in the sheathing cells of a healthy plant are large and 
the markings well defined as compared with the chloroplasts from the corre¬ 
sponding cell of a diseased plant which are small and with poorly defined 
markings. The chloroplasts in the ordinary mesophyll cells of a healthy plant 
are large and regular as compared with the chloroplasts from the corresponding 
cells of a diseased plant. However, as previously stated, the chloroplasts in 
the chlorotic areas in the older leaves of a diseased plant are' very nearly or 
quite normal in appearance. No disintegration of the chloroplasts was observed 
in any case except in very old leaves which were decaying from old age or in 
tissues which were decaying as a result of attacks of fungi.“ 

The writer also said: 

“The tendency of leaves of diseased plants of both sugar cane and tobacco 
to become more or less unifonnily green with age and exposure to sunlight is 
no doubt due to tendency of the chloroplasts in the cells of the chlorotic areas 
to increase in number and size. This could not possibly be the case if the 
chloroplasts were undergoing disintegration . y * 

In 1926 Eekerson (15) reported the finding of flagellate organisms 
living in and destroying the chloroplasts in plants infected with tomato 
mosaic. 

In this same year, Jones (21) described a mycetozoan ( Plasmo - 
diophora tabaci) from tobacco plants; He says: 

“Disintegration of chloroplasts apparently is the first visible response on 
the part of the cell to the presence of the organism. Later the cell walls dis¬ 
integrate and disappear . 99 

In the following year Sorokin (32) published a paper on “Phe¬ 
nomena Associated with the Destruction of the Chloroplasts in Tomato 
Mosaic” in which she gives a short review of the literature and a 
lengthy discussion of her experiments. 

In the summary of the paper Sorokin says: 

“The chloroplasts are destroyed through the dissolution of the proteins of 
the stroma. This fact is easily demonstrated by direct observation of the living 
material and by mierochemical tests. The same is confirmed by study of the 
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material fixed under the microscope, or fixed and stained by usual cytologies! 
methods* 

“The normal chloroplasts are rather solid. The first indication of a patho* 
logical condition is the appeearance of rapidly moving hyaline bodies within the 
chloroplasts. The movement of these bodies is possible only after liquificatioa 
of the stroma of the chloroplasts has taken place. Therefore it is assumed that 
a proteolytic enzyme, possibly secreted by an organism, is present. An increased 
osmotic concentration results inside of the chloroplasts, and water is taken in 
from the surrounding medium. Finally, the entire body of the chloroplasts goes 
into solution and, if sufficient water is present in the surrounding medium, 
spherical transparent vesicles result. 

“The sphere represents a membrane resulting from the digested chloroplast 
in which the digestion products and water are retained, the whole being sur¬ 
rounded by a surface film at the interface. The spheres give negative protein 
reactions, and are soluble in alcohol, acetone, or acids. They are soluble in 
weak alkali. They can be fixed and stained by methods used in the study of 
the inclusion of the animal virus diseases." 

In this same year Bremer (5) published the results of his studies 
on the cytology of the stripe disease of sugar cane and other jfiants 
in which he gave some attention to the chloroplasts. He reports a 
reduction in the size of the chloroplasts in some species and varieties 
but not in others. In one place he says: 

“Tho chlorophyll grains are very irregularly scattered and are absorbed to 
a large extent by the stripe-diseased body" 

which indicates a belief in the theory of disintegration. 

In another place he* says: 

“I also found that, in most cane species, the chlorophyll had a lighter green 
color, in the light-green areas, the chJorophy grains not having reduced in size. 
In Betoeng I Bokau and Kapoer I Bokan, both species showing entirely white 
stripes on the leaves, most of tho chlorophyll grains had remained small, owing 
to the disease. There even were chlorophyll grains that could hardly have been 
seen when strongly magnified, while they were entirely wanting in many cells. 
The very Bmall chlorophyll grains were colorless. In mosaic Hippeastrum and 
Eucharis, I found also that in cases where the color of the leaves was lighter 
green, the chlorophyll grains had remained smaller than in healthy plants." 

However, his figure No. 1 shows a healthy cell in which the chlo¬ 
roplasts are large and a diseased cell in which they are small. 

In 1927 Hoggan published the results of her studies on the virus 
diseases of Solanaceous plants (18) in which she made the following 
statement: 

“Where the external symptoms of mottling or chlorosis were marked, the 
chlorophyll had changed from green to yellow, and the plastids were reduced in 
size, in severe cases of disease sometimes disintegrating and apparently breaking 
up into small particles, in leaves infected when very young, the chloroplasts 
did not develop normally but remained small and fewer in number than in the 
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healthy c«ll. When placed in water, these plastids often swelled up to form 
colorless vesicles as described by Iwanowski (19), and it is thought possible that 
this may have some bearing on the formation of the 1 spheres’ reported by Soro¬ 
kin (32).” 

This brief review of the literature will show that the theory of 
disintegration of the chloroplasts as advanced by Koning and Beije- 
rinck was very generally accepted by most workers without question 
until 1925 when the writer (9) advanced the theory of inhibition. 

This theory of inhibition of the chloroplasts was well received 
by some workers but was not accepted by others. This difference of 
opinion led to the more extensive studies which are reported in this 
paper. However, before taking up the additional data we will review 
the results of the work on sugar cane as given in the authors last 
paper. In this connection the attention of the reader is called to the 
fact that the leaves of the sugar cane do not have a well defined layer 
of palisade cells such as is found in the leaves of most plants. How¬ 
ever, the leaves of the sugar cane do have two distinct types of 
parenchyma cells: (1) a single layer of long tubular cells forming 
a sheath around the fibro-vascular bundles, and (2) ordinary paren¬ 
chyma cells which are irregular in size and form and constitute the 
true mesophyll of the leaf. 

Cross sections of leaves of healthy plants beginning with the in¬ 
ner leaves (figs, la, 1 c, 1 e)* show that the number and size of the 
chloroplasts is practically the same throughout the series from oldest 
to youngest leaves. This is also shown in longitudinal sections through 
these sheathing cells (figs. 3 a, 3 c, 3 c) and in sections through the 
ordinary mesophyll cells (figs. 5 a, 5 c, 5c). But similar sections 
through the chlorotic areas of mosaic leaves of the same ages and 
positions as the leaves on the healthy plants showed that the chloro¬ 
plasts were few and small in the cells of the inner leaves but increased 
in size and number in successive leaves from the youngest or inter- 
most to the oldest or outermost leaf (figs. 2, 4 and 6). These studies 
were made on a number of different plants and the results were al¬ 
ways the same. There was no evidence of disintegration of the 
chloroplasts except in the very old leaves in which some of the cells 
were abnormal as a result of old age or the attacks of fungi. All 
these studies were made from sections cut from leaves fresh from the 
plant and studied immediately and from sections made from leaves 
which had been killed and fixed a few minutes after collecting. 

It appears to the writer that this tendency of the chloroplasts to 

* This series includes life leaves. The drawings hare been made from numbers 1, 8 
and 5. However, studies have been made on a series of seventeen leaves from a single 
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become normal in number and size is due to the exposure to sunlight 
I rather than to age. Both normal and diseased canes were germinated 
land grown so far as possible in a dark room and both remained 
I chlorotic. 

The mosaic disease was discovered in our plots of red canna 
(Canis mdica) but unfortunately all the plants were diseased and it 
was impossible to compare the normal with the mosaic plants. The 
patterns disappeared very quickly with age and exposure to sunlight, 
so that is was impossible to find the patterns on the fifth leaf. How¬ 
ever, it was very easy to compare section from the green and light 
colored areas of the four youngest leaves. Sections were made from 
the leaves that were just unrolling as soon as the patterns were suf¬ 
ficiently distinct to show the boundaries and from the second, third 
and fourth leaves. No sections wore made from the fifth leaves 
because the patterns were practically lost and because they were 
infected with rust fungi ( Puccinia cannae (Went.) P. Henn.) 

An examination of sections (fig. 7 a) from the green parts of the 
innermost or youngest leaves showed numerous, well developed chloro- 
plasts while an examination of sections (fig. 10 a) from the green 
parts of the fourth leaf showed no differences or only slight increases 
in size and number of chloroplasts. An examination of sections 
(fig. lb) from the chlorotic areas of the inner or youngest leaf 
showed very few and small chloroplasts, while an examination of sec¬ 
tions from the light areas from the second (fig. 8), third (fig. 9) and' 
fourth (fig. 10 6) leaves showed a gradual increase in the number 
and size of the chloroplasts from the innermost or youngest to the 
i oldest or outermost of the leaves. This is in harmony with the con- 
j ditions recorded for the leaves of the sugar cane and indicates that 
there is a true inhibition of the development of the chloroplasts in 
the chlorotic areas which is partially overcome by age and exposure 
to sunlight. 

Sections were made from a series of leaves of a healthy tobacco 
plant beginning with very small leaves and ending with leaves about 
seven inches in length (figs. 11 a, 12 a, IS a, 14 a) showed a gradual 
increase in the number and size of the chloroplasts. This differs from 
the sugar cane and canna in the fact that the chloroplasts are fewer 
and smaller in the young than in the old leaves. A study of sections 
from the chlorotic areas of corresponding leaves from diseased plants 
showed that in the youngest leaves (fig. 11 b) there were no chloro¬ 
plasts, in the second leaf there were a few small chloroplasts (fig. 
12 6), while in the third leaves there was an increase in number and 
size of the chloroplasts (fig. 13 b) but that the increase was not so 
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great as in the corresponding leaves from healthy plants (figs. 12 a, 

13 a). However, in the fourth leaves from the diseased plants (figs. 

14 b, 14 c) the chloroplasts were almost equal in number and size to 
those in the healthy leaf (fig. 14 a). The presence of the palisade 
layer of cells the third and fourth leaves (figs. 13 b, 14 b and c). The 
short palisade cells in 14 c indicates a more severe infection than in 
14 b. The tendency of the chloroplasts to increase in size and number 
with age and exposure to sunlight is in harmony with the preceding 
studies. 

In the study of the tomato plants there was some doubts as to 
whether any of the plants were absolutely free from the disease. 
Therefore, it was considered advisable to compare sections from the 
green and chlorotic areas of the same plant. The youngest leaf in 
this study was not so young as the youngest leaf used in the tobacco 
studies as shown by the fact that the palisade in the green area of 
the youngest leaf (fig. 15 a) was farther advanced than the palisade 
in the green area of the youngest leaf of the tobacco (fig. 11 a). The 
chloroplasts in the green areas of the tomato plant were very nume¬ 
rous and fairly regular in size in all the leaves from the youngest 
to the oldest (figs. 15 a, 16 a, 17 a, 18 a). However, the cell structure 
of both the third and fourth leaves (figs. 17 a and 18 a) indicates a 
slight infection as compared with the second leaf (fig. 16 a). In the 
chlorotic area of the first leaf (fig. 15 b) there were no chloroplasts; 
in the chlorotic areas of the second leaf (fig. 16 b and c) the chloro¬ 
plasts were few and small. In the section from a chlorotic area of 
the third leaf (fig. 17 b) which showed a palisade layer, indicating 
late or slight infection, the chloroplasts were larger and much more 
numerous than in the second leaf. Sections from two chlorotic areas 
of the fourth leaf (figs. 18 b and c) show an increase in number and 
size of chloroplasts. These sections also show a condition which is* 
quite different in both the tobacco and the tomato in that the struc¬ 
tural development is more advanced in one than in the other, which 
the writer interprets as indicating that the infection was either more 
severe or earlier in the one than in the other. It should also be noted 
that in the section from a chlorotic area in which the palisade was 
well developed (fig. 18 c) the chloroplasts were fully as abundant as 
in the sections from green areas (fig. 18 a) but that they were much 
smaller. In this as in the preceding, the study of the sections indi¬ 
cates an inhibition of the chloroplasts which is partially overcome 
with age and exposure to sunlight. 

The studies on the cowpea were less extensive than on the other 
pUm But included both healthy and diseased plants. The very 
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youngest normal leaf studied did not show any differentiation into 
the palisade and mesophyll yet the chloroplasts were numerous and 
large (fig. 19 a). In a slightly older normal leaf in which the pali¬ 
sade was fairly well developed the chloroplasts were equally numerous 
and larger (fig. 19 6). In a fully developed normal leaf the chloro¬ 
plasts were abundant and considerably larger (fig. 20 a). Two sec¬ 
tions (figs. 19 c, and d) from a young mosaic leaf of about the same 
age as the second normal leaf (fig. 19 h) showed quite different con¬ 
ditions although they were from the same chlorotic area. In one 
(fig. 19 c) the palisade was very slightly developed and the chloro¬ 
plasts few, small and very irregular in size. In other sections from 
the same area (fig 39 d)> the palisade was almost normal, the chloro¬ 
plasts almost as abundant as in the section from the normal leaf 
(fig. 19 b) but very irregular in size. A section (fig. 20 b) made 
from the green part of a severely infected leaf showed the same 
thickness as the section from the normal leaf (fig. 20 a) but the 
chloroplasts were fewer and irregular in size. Three sections made 
from chlorotic areas of the same diseased leaf (figs. 20 c, d, e) showed 
that these areas were less than one-half as thick as the normal leaf 
(fig. 20 a) or the green areas of the diseased leaf (fig. 20 h) and that 
the palisade in all cases was under developed. The number of the 
chloroplasts varied in three sections but they were smaller than in 
the normlal leaf. These studies also show inhibition of the chloroplasts 
, but that the inhibition is overcome with age and exposure to sun- 
1 light. They also show that the disease varies in different parts of 
the same leaf as in the tobacco and tomato which may be due to the 
age of these areas at time of infection or to severity of infection. 

A study of the chloroplasts in a series of leaves from the youngest 
to the oldest in which the mosaic patterns can be distinguished shows 
very clearly that the chloroplasts are fewer and smaller in the chlo¬ 
rotic areas than in the green areas of diseased plants or than in the 
leaves of normal green parts of corresponding ages. They also show 
that the chloroplasts increase in size and number with age and ex¬ 
posure to sunlight. It should also be noted that there are variations 
in different areas of the same leaf and in the same area. These 
variations are apparently dependent on the age of the various areas 
of the leaves at time of infection or on the severity of thetee infections 
or on both. The fact that the leaf is not of a uniform color indicates 
: variations of infection of some kind. The writer is inclined to believe 
I that the active agent spreads unevenly through the leaf and that 
( those areas which are attacked earliest or most severely by the active 
agent show the greatest amount of inhibition. 
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These studies on the plastids indicate that in the case of the 
normal plant and in the green parts of the diseased plants, the chloro- 
plasts are well developed wdien the leaves open. There is some in¬ 
crease with age but it is not marked. The plastids in the chlorotic 
areas are few in number and small in size but incase rapidly in 
number and size with age and exposure to light, and in some cases 
become almost normal. The writer failed in finding any evidence 
of disintegration of any kind in either the ehloroplasts or cell walls. 

Iwanowski (19) figures large circles or spheres and the writer has 
found the same thing in both tobacco and sugar cane. It was impos¬ 
sible to trace any connection between them and the plastids and they 
appear to be quite different from the spheres described by Sorokin 
(32). 

In 1926 Jieauverie published a paper (2) on the degeneration of 
ehloroplasts, especially in parasitised parts in which he also discussed 
degeneration as provoked by artificial methods but the author of this 
paper is uuable to determine to what extent his results are comparable 
to the results described by the students of virus diseases. 

The writer found many plastids that appeared to be swollen and 
either empty or filled with a colorless fluid. They varied in form 
from spherical to spindle shaped. These were formed in abundance 
in both diseased and apparently healthy tissues. 

Very little has been done in the way of chemical studies on the 
mosaic diseases of plants but there are two papers that have a bear¬ 
ing on the work of the author. In 1919 Colon (8) published a jiaper 
on the mosaic disease of the sugar cane in which he said: 

“Now, tlie absorption spectra obtained for the alcoholic (ethyl) solution 
of chlorophyll from newly yellow-striped young leaves did not in our tests and 
under the same conditions exhibit any differences from the absorption spectra 
obtained for the alcoholic (ethyl) solution of healthy young leaves. 

******* 

“Should there have occurred any decomposition of the chlorophyll in the 
diseased leaves, the absorption spectra obtained form the examination of the 
alcoholic solution of their chlorophyll would not have, in the first place, been 
identical with the absorption spectra similarly obtained from healthy leaves. 
New bands or a modification of the old bands would in all probabilities have 
been noted, since other cane pigments and many decomposition products of 
chlorophyll are known to have characteristic absorption spectra. The fact that 
the decomposition of the chlorophyll would, in the case of the sugar cane, have 
developed in an acid medium would have defined all the more the changes to be 
expected since the acid decomposition products of chlorophyll are fairly well 
known . 9 9 
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In 1928 Dunlap (14) published a paper which he summarized as 
follows: 

“1. The mosaic disease of tobacco reduces tho chlorophyll (a~b) content 
below that of normal plants. 

“2. A lower-than-normal chlorophyll content is characteristic of mosaic 
tobacco plants at all stages of growth. 

“3. The amount of green pigment in any mosaic leaf of a tobacco plant 
is below normal. 

“4. The clorophyll content of young tissues is somewhat more seriously 
affected by tobacco mosaic than older tissues. 

“5. Older tobacco plants, after infection with mosaic virus, wore found to 
contain subnormal amounts of chlorophyll, especially in the leaves that devel¬ 
oped after infection. 

‘ ( 6. The total chlorophyll content of mosaic tobacco plants is seriously 
reduced. * 9 

The results given in these two papers appear to be in harmony 
with the work of the writer of this paper. 

Motile bodies were found in the cells of tobacco, tomato and sugar 
eane. They were found in the mesopliyll, epidermal arid hair cells 
of both diseased and healthy plants. They were never found hi the 
cliloroplasts as described by both Eckerson and Sorokin. 

SUMMARY 

1. This paper is a record of comparative studies on mosaic and 
healthy plants of sugar cane, canna, tobacco, tomato and cowpea. 
They deal entirely with the cell structure and cell contents of the 
chlorotic areas as compared with the green areas of the, same plants 
and with healthy plants. They do not include studies of lesions. 
The comparisons in every case were made on tissues of correspond¬ 
ing ages. 

2. The cell structure of a very young leaf of a normal plant is 
very uniform, but the differentiation begins very early and is practi¬ 
cally complete long before the leaves are full sized. 

3. The chlorotic areas of mosaic leaves are thinner than the green 
areas of the same leaves or than normal leaves of corresponding ages. 

4. The active agent inhibits the differentiation of the cell structure 
from the time that the two come in contact. If the active agent 
comes in contact with the meristematic tissue at an early period in 
its development, the structure remains undifferentiated; if at a later 
period, the tissues remain in the stage of development at time of 
attack. 

5. The spread of the active agent through the leaf appears to be 
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very uneven, which accounts for the mottling and the variations in 
development in different parts of the leaf. 

6. The reaction of the leaf may depend on the age of the leaf 
at the time of infection, to the virulence of the virus or to the 
amount of virus; but the fact that we find variations in both thick¬ 
ness and cell structure in a single leaf and sometimes within a single 
area indicates that there may be an unequal distribution of the virus 
throughout the plant or throughout an organ of the plant. This is 
substantiated by the many records of plants (especially tobacco 
plants) in which one side only showed the symptoms and of leaves 
in which the symptoms were more severe on one side than on the 
other. 

7. There is no reason to believe that the cell structure is modified 
by the virus or active agent. The tissue is inhibited in its devel¬ 
opment and remains at practically the same stage as when attacked 
by the virus. There is some growth but it is rarely if ever as rapid 
as in the green areas or in normal leaves. 

8. There is no evidence that the chlorotic area increases in size as 
a result of the spread of the virus into the green cells adjacent to 
the chlorotic areas. The chlorotic areas increase in size as a result 
of cell division and growth of chlorotic areas. 

9. The variations in growth of tissues in the bloating of the green 
areas or pocketing which is so common in mosaic tobacco and to the 
various deformities in other plants. 

10. The development of the plastids is inhibited in both size and 
number. In the very young, growing leaves, it is difficult to locate 
them in either fresh or stained material but they develop rapidly with 
age and exposure to sunlight. The mosaic pattern gradually fades 
and in many easels cannot be detected in the older leaves. 

11. The chloroplasts increase in size and number with age and 
exposure to sunlight. 

12. The author did not find any evidence of disintegration of the 
chloroplasts. 

13. In cases of non-infectious chlorosis, the plants did not become 
green with age and the chloroplasts did not increase in size and 
number with age and exposure to sunlight. 
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EXPLANATION OF PLATES 

Plate III 

Figs. 1 u, c % c. Cross sections of normal leaves of sugar cane. 

a. leaf just open; v. 3rd. leaf; 5th leaf. The 
large cells are sheathing cells which lie next 
to the fibro vascular bundles. Note that the clilo- 
roplasts are normal and practically the same 
throughout. 

Figs. 2 a, e, e. Cross section from corresponding loaves from mosaic 
plant. Note tliat the chloroplasts are few in num¬ 
ber and small but improve with age. 
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Pigs, 3 a, c, e. 
Pigs. 4 a, c, c. 


Pigs. 5 a, c, e. 
Pigs. 6 a, c, e. 


Pig. 7 a. 

Fig. 7 ?;. 
Fig. 8. 
Fig. 9. 
Fig. 10 a. 
Fig. 10?;. 


Fig. 11 a. 
Fig. 11 6. 


Fig. 12 a. 

Fig. 12?;. 

Figs. 12 a & b. 


Fig. 13 a. 

Fig. 13 ?;. 

Fig. 13 a. 

Fig. 14 a. 

Figs. 14 b & e. 


Plate IV 

Longitudinal sections through sheath cells of same 
as Pig. 1. 

Same for mosaic plants. 

Plate V 

Section through parenchyma or mesophyll cells. 
Same as 1 & 3. 

Same as 2 & 4. 

Plate VI 

Canna green part. First leaf rolled. All leaves 
diseased. 

Canna chlorotic part. First leaf rolled. 

Canna chlorotic part. Second leaf unrolled. 

Canna chlorotic pari. 3rd leaf unrolled. 

Canna green part. 4th leaf unrolled. 

Canna green pari. 4th leaf unrolled. 

Plate VII 

Tobacco. Normal leaf in bud. Slightly younger 
than 11/;. 

Tobacco. Mosaic leaf in bud. Note that the cell 
structure of a and b are practically the same. 
Also that there are plastids in 11 a and none in 
11 h: 

Tobacco. Normal leaf. About 2 inches in length. 

Tobacco. Mosaic leaf. Less than 2 inches in length. 

Same age. Note the difference in thickness and 
that 1.2 a lias the palisade tissue. Also the dif¬ 
ference in the chloroplasts. 

Plate VIII 

Tobacco. Normal leaf. About 3^ inches; rather 
thin. 

Tobacco. Mosaic leaf. About inches. Note that 
these two leaves are practically the same except 
that development of the chlorophyll is better in a 
than in 

Tobacco. Mosaic leaf. Same age as 13 6. The in¬ 
fection more severe and palisade poorly developed. 

Plate IX 

Tobacco. Normal leaf. About 6 & 8 inches. 

Tobacco. Mosaic leaf. About 6 & 8 inches. The 
disease in both b and c is mild; the palisade is 
well developed but the chloroplasts reduced. 
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Fig. 15 a. 
Fig. 15 7;. 

Fig. 1 () a. 
Figs. !<>/; & 
Figs. /; and 


Fig. 17 a. 
Fig. 17/;. 


Fig;. 18 a. 

Figs. 18/;, r 


Fig. 19 a. 
Fig. 19/;. 
Fig. 1!) r. 
Fi«r. 19 (I, 


Fig. 20 a. 
Fig. 20/;. 


Fig. 20 e. 
Fig. 20 tL 
Fig. 20 c. 


Plate X 

Tomato leaf. Oram part. Youngest leaf. 

Tomato leaf. Chlorotic part. Youngest leaf. Note 
the difference in cell structure and cldoroplasts. 

Tomato leaf. Green part. 2nd leaf. 
c. Tomato leaf. Chlorotic part. 2nd. leaf. 
v. From same section of leaflet. One on one side of 
midrib and one on other. Note difference in 
structure and cldoroplasts. Also compare with 
10 a and with 15a and /;. 

Plate XI 

Tomato leaf. Green part. II leaf. 

Tomato leaf. Cholorotie part. 3 leaf. This leaf 
was attacked later than 10 a. The structure is 
slightly reduced and the cldoroplasts decidedly 
reduced. 

Tomato leaf. Green part. 4 leaf. 

Tomato leaf. Chlorotic part. 4 leaf. 

Fig. /; was attacked early and r late. Note dif- 


fen nice 
18 a. 

in structure. 

Compare chioroplast 


Plate XII 


Cowpea. 

Very young 

leaf. Normal. 

Cowpea. 

Young leaf. 

Normal. 

Cowpea. 

Young leaf. 

Mosaic. 

Cowpea. 

Same leaf. 

Mosaic. 


Compare structure and cldoroplasts; c and d arc 
from same leaf which shows that the disease was 
more severe in one part than in the other. 

Plate XIII 

Cowpea. Old leaf. Normal. 

Cow pea. Old leaf. Mosaic. Green part. Note the 

double layer of palisade and compare ehloroplasts. 
The disease in this case was very mild. 

Plate XTY 

Cowpea. Old leaf. Mosaic. Severe. 

Cowpea. Old leaf. Mosaic. 

Cowpea. Old leaf. Mosaic*. 

Note that the cell structure in <\ d & r is abnormal 
but that the cldoroplasts tend to recover. 
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PLATE VII 
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BIRD RECORDS PROM TfiE VIRGIN ISLANDS 

By Stuart T. Danfortix 

Professor of Zoology and Entomology in the College of Agriculture and 
’Mechanic Arts of the University of Porto Pico at Mayagiicz, P. It. • 

INTRODUCTION 

This paper gives the results of several short ornithological excur¬ 
sions which the author made to certain of the British and American 
Virgin Islands. During these trips the three American Virgin Is¬ 
lands of St. Croix, St. Thomas and St. Jan were visited, and also 
three of the British islands, namely, Tortola, Salt Island, and Virgin 
Gorda. A brief description of each of the islands visited may be 
in order. 

DESCRIPTION OF THE ISLANDS 

St. Croix is the largest of the Virgin Islands, and occupies a 
somewhat isolated position considerably south of the other islands 
of the group. It is twenty-one miles long and five miles wide at its 
widest point. The island is much flatter than most of the Virgin 
Islands and much of the land is under cultivation. The land which 
is not cultivated is largely covered with a dry, brushy type of' vege¬ 
tation which is very prevalent throughout the islands under discus¬ 
sion. There is one good sized hill. Mount Eagle, which reaches a 
height of 1165 feet. On this hill, and near it at a place called 
Prosperity, there is still some forest growth which has not been de¬ 
stroyed. Along the coastal region of St. Croix there are a number 
of salt water lagoons and mangrove swamps which produce the most 
favorable conditions for sliorebirds that 1 found in any of the islands 
visited. The largest of these lagoons is Krausse\s Lagoon, on the 
south side of the island. There are no fresh water ponds or swamps 
on the island. The eastern end of the island is wild and brushy. 
I arrived on St. Croix on the evening of December 24, 1026, and 
stayed there until the morning of January 3, 1927. 

St. Thomas is the westernmost of the larger islands of the Virgin 
.group. It is twelve miles in length and averages three or four miles 
:n width. It is almost entirely hilly with very little level land. The 

107 






108 THE journal or THE department of agriculture 

highest hill is West Mountain, which reaches a height of 1,550 feet. 
Only a small proportion of the land is under cultivation, and most 
of it is covered with a dry brushy type of vegetation. Along the 
coast there are a few indentations where some small mangrove- 
bordered lagoons exist. Between the only town on the island and 
its docks there is a cattail swamp perhaps an acre in extent, which 
is the only fresh water swamp on the island of which I am aware. 
The time which I spent in St. Thomas was very much broken up 
consisting mostly of short periods spent there while waiting for 
transportation to other islands. The following is a list of the days 
which I spent on St. Thomas: December 24, 1926; January 3-5 
and 8-9, and December 17, and 30-31, 1927; January 1 and De¬ 
cember 22-23, 1928; and January 3-5, 1929. 

St. Jan lies directly east of St. Thomas. It is about eight miles 
long, and has a very irregular shoreline. It is almost entirely hilly, 
and has practically no land under cultivation. The highest land is 
Bordeaux Mountain, which attains an elevation of 1,277 feet. Most 
of the land on the island is covered with dry brushy vegetation, but 
on the higher hills larger trees and a less xerophytic type of vegeta¬ 
tion are found. Like the British islands which 1 visited, St; Jan 
has no roads for wheeled vehicles. I spent two and a half days on 
St. Jan, from January G to 8, 1927. 

Tortola is the most important and westernmost of the British 
Virgin Islands. It lies slightly north and east of St. Jan. It is 
ten miles long and about three and a half miles wide at its widest 
point. Its surface is almost entirely hilly, though at places near the 
coast there are small patches of level land, most of which are under 
cultivation. Its hills are the highest and most rugged of any in the 
Virgin Islands. One peak (Mount Sage) reaches a height of 1,780 
feet. In some of the stream valleys on the higher hills the most 
humid type of vegetation which I have seen anywhere in the Virgin 
Islands can be found; in fact it is practically the only place where 
fresh water streams which never dry up can be found. Along the 
coast there are a number of mangrove swamps, but I found no fresh 
water swamps on the island, I spent the period from December 24, 
1928 to January 3, 1929 on Tortola, with the exception of the two 
days of December 29 and January 1, on which I visited neighboring 
islands. 

Salt Island is a small island directly south of the eastern end of 
Tortola, lying between Peter Island and Cooper Island. It is an 
irregular shaped island somewhat over a mile in length, and about 
the same distance in its greatest width. It is mostly hilly. A hill 
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in the northeast corner of the island is particularly rugged and nearly 
inaccesible, although it is only about 700 feet in height. South of 
this hill there are two little level valleys, one of which is occupied 
by saltponds for the production of salt by the evaporation of sea 
water. The other is used as grazing land. In the center of the latter 
valley is a small mudhole which is the nearest approach to a fresh 
water swamp on the island. The eastern shore of the island slopes 
off very gradually, leaving extensive shallow^. There are some 
small areas of mangroves on this side of the island. The majority 
of the island is covered with the brushy xerophytic vegetation so 
characteristic of the Virgin Islands. I spent only one day (December 
29, 1928) on Salt Island, but the island is so small that on that day 
I covered practically every bit of the island, despite the difficulties 
and even dangers of traversing certain parts of it (notably the cliffs 
which one has to negotiate in rounding the hill on the northeast part 
of the island). 

Virgin Gorda, (known to mariners as Spanish Town), is a long, 
narrow island, and is the easternmost of the group of islands with 
which we are dealing. *It is about ten miles long, but not much 
over a mile wide in most parts. In reality it consists of two islands 
joined together, a northern mountainous part culminating in a hill 
(Virgin Peak, 1,270 feet high), and a low, nearly Hat southern part. 

The southern part is strewn with large boulders which give it an 
aspect entirely different from that of any of the other islands of the 
Virgin group. Back of the beach on the western shore is an extensive 
brackish water, mangrove bordered lagoon where many ducks and 
other waterfowl can be found. Under the loose bark of dead man¬ 
groves bordering this lagoon I took six examples of Bufo turpis , a 
toad known only from Virgin Gorda, and previously known only 
from the type specimen taken in 1915 by Mr. J. L. Peters. 1 spent 
only one day (January 1, 1929) on Virgin Gorda, so time did not 
permit me to visit the entire island. Accordingly I confined my at¬ 
tentions to the southern part of the island, making only a short trip 
at the end of the day into the edge of the mountainous part. 
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ear for use during my work on the island. He has also assisted me 
very materially in other ways, and I owe a very special debt of 
gratitude to him. Mr. M. J. Nolan, the Director of Police of St. 
Thomas, was of special assistance to me in that island. He greatly 
expedited the issuance of my collecting license, permitting me to 
begin collecting the minute I landed, and also supplied a Police De¬ 
partment car and chauffeur for use on some of my collecting trips. 

So many 40 ther persons were of assistance in various ways that 
it is impossible to mention them all, but I must not neglect to men¬ 
tion my little friend Nelson Biaggi, of Mayagiiez, P. R., who accom¬ 
panied me on my trip to the British Islands. His cheery companion¬ 
ship and assistance in many ways helped very materially in making 
the expedition more successful than it would otherwise have been. 

METHOD OF TREATMENT 

In the discussion of birds which follows fifty-eight forms are men¬ 
tioned, of which I actually collected or observed fifty-six. 

In each of the forms covered in this paper the scientific name 
with the authority is given first., followed by the English name by 
which the bird is known in published works. In many cases that is 
followed by the name by which the bird is known locally. However, 
some birds are so rare as to have no local name, and in other cases 
I was unable to ascertain any local name. Then a brief general 
statement about the status of the birds in the Virgin Islands is given, 
followed by more detailed statements of my observations concerning 
the birds in each of the islands I visited. Following that is a list of 
the specimens I collected in the Virgin Islands, giving the number of 
each specimen in my collection, its sex, and the locality and date 
where each was collected. The specimens are all in my collection, 
which is at present deposited at the College of Agriculture and 
Mechanic Arts of the University of Porto Rico, at Mayagiiez, P. R. 

The most remarkable feature of the bird life of the Virgin Islands 
is the rapid dispersal of the Mockingbird through the islands which 
is at present taking place. 

DISCUSSION OF BIRDS 

. PELECANV8 OCCIDENTALIS OCCIDENTALS LinnA Brown Pelican. 

Local Name “Pelican*\ 

The Brown Pelican is found in suitable localities along the coasts 
of all the islands. 

St. Croix: Noted at Frederiksted December 24, 1926 and Janu- 
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ary 3, 1927 (25); Krausse’s Lagoon, December 27 and 31 (25); 
Christiansted Harbor, December 28; East End, January 1; and 
Buck Island, January 1. 

St. Thomas: A few were noted on every visit to the Island. 

St. Jan: Seen at Cruz Bay January 6-8, 1927, and off the 
north coast on January 3, 1929. 

Tortola: Common all along the south coast in December 1928 
and January 1929, 

Salt Island: Fifteen were seen on December 29, 1928. 

Virgin Gorda: Four were seen on January 1, 1929. 

SVLA LEUCOGASTRA LEUCOGASTRA (Boddaert). Common Booby. 

The Booby is generally distributed, but not particularly common 
throughout the islands. 

St. Croix: One was seen at Frederiksted on January 3, 1927. 

St. Thomas: One was seen off the south coast on January 5, 
1928, and on January 8 one near the east end of the island and 
another in St. Thomas Harbor. 

St. Jan: A few were seen off the west coast on January 7 and 
8, 1927, and on January 3, 1929 two in immature plumage were 
observed off the north coast. 

Tortola: Three were seen west of Road town on December 25, 
3928. 

F REG AT A MAGXIFICEXS Mathews. Mateo-war Bird. Lora? Name 
“Hurricane Bird’’; ill St. Jan; “Weather Bird” in St. Croix. 

Although I did not happen to meet this bird in St. Croix, it is 
well known there, and T found it on a number of the other islands. 
It doubtless occurs throughout them all. 

St. Thomas: One was noted on December 24, 1926, and one on 
December 22, 1928. 

St. Jan: A few were noted off the north and west coasts on 
January 7 and 8, 1927; and on January 3, 1929 I counted eighteen 
while sailing along the north coast. Fifteen of these were in one 
Hock. 

Tortola: A few were observed at Road town and West End on 
December 26, 1928 and January 3, 1929. 

ARDEA EERODIAS ADOXA Oberholser. West Indian Great Blue Heron. 

This bird is probably found occasionally on all the islands, al¬ 
though I have definite records from only three. 

St Croix: At Krausse\s Lagoon one was recorded on December 
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27 and two on December 31, 1926. One was seen at Salt River on 
December 30, 1926, and one at Shoy’s Lagoon on January 1 , 1927. 

St. Thomas: One was noted fishing in shallow water on the 
south coast on January 4, 1927. 

Tortola: One was seen at East End on January 1, 1929. 

CASMERODll7S ALBA EGRETTA (Gmelin). Egret. 

The Egret is very rare in the Virgin Island's, where it has been 
recorded only from St. Croix. 

St. Croix: Two were noted at Krause’s Lagoon on December 
31, 1926. 

EGIiETTA TEVLA TEULA (Molina). Snowy Egret. 

The Snowy Egret is rare in the Virgin Islands, where it has 
previously been reported only from St. Croix. 

St. Thomas: One was clearly observed at Bender’s Lagoon on 
January 4, 1927. 

EYDRANASSA TRICOLOR, RUFICOLLIS (Gosse). Louisiana Heron. 

The Louisiana Heron has apparently not previously been recorded 
from the Virgin Islands, and I have only one record for it. 

St. Thomas: One was seen at Bender’s Lagoon on January 4, 
1927. 

FLORIDA CAERULEA CAERTJLESCENS (Latham). Southern Little 
* Blue Heron. 

The Little Blue Heron is one of the commonest and moist generally 
distributed of the herons in the Virgin Islands. It is probably 
found on them all. I recorded it on all the islands visited except 
Virgin Gorda. 

St. Croix: A few in both blue and white plumages were ob¬ 
served at Salt River, Cane Bay, Krausse’s Lagoon and Shoy’te Lagoon 
in December 1926 and January 1927. 

St. Thomas: My only record is of three seen at Bender’s La¬ 
goon on January 4, 1927. 

St. Jan: A few, in both blue and white plumages, were seen 
at Cruz Bay on January 6 and 8, 1927. 

Tortola: Birds in both plumages were fairly common during 
my stay in December, 1928 and January, 1929. On December 25 r 
1928 I collected at one shot two birds in the white plumage. The 
stomach of one contained fourteen small crabs, eight of them fiddler 
crabs. The stomach of the other had five small Anolis lizards and. 
two large red-legged grasshoppers. 
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Salt Island: One white plumaged bird was seen December 29, 
1928 in a small fringe of mangroves. 

Specimens collected: 

No. 680, male, Roadtown, Tortola, Dec. 25, 1928 (white plumage). 

No. 683, female, Roadtown, Tortola, Dec. 25, 1928 (white plum¬ 
age). 

BVTOMVES V1RESCENS MACVLATVS (Boddaert). West Indian Green 

Heron. 

The Green Heron is not as common as one would expect to find 
it in the Virgin Islands. St, Croix was the only island on which I 
found it at all common. 

St. Croix: Fairly common. In December. 1926 and January, 
1927 I observed it at Christians! ed, Anna's Hope, Krausse's Lagoon, 
and Shoy's Lagoon. A stomach contained fifteen short-horned grass¬ 
hoppers; a large long-homed gmsshopper (Neoconocephalus triops ); 
three small long-liorned grasshoppers (Conocephalus sp.), and three 
medium sized spiders. 

St. Thomas: Hare. 1 observed this species only twice, one 
seen in a small cattail swamp on December 31, 1927, and again on 
January 1, 1928. 

St. Jan: One was observed at Cruz Bay on Januaiy 6, and an¬ 
other on January 8, 1927. 

Tortola: I recorded the Green Heron three times at Roadtown, 
(December 25, 26, and 27, 1928). 

Specimen collected: 

No. 276, male, Anna's Hope, St. Croix, Jan. 1, 1927. 

NTCTANASSA VIOL ACE A VIOLACEA (Linn6). Yellow-crowned Night Heron. 

The Yellow-crowned Night Heron has been previously recorded 
from St. Thomas, St. Croix and Virgin Gorda. 

Tortola: On December 26, 1928, I collected a juvenile female 
apparently scarcely out of the nest, in son^e mangroves near Road¬ 
town. Its stomach was empty. 

Specimen collected: 

No. 686, female juv., Roadtown, Tortola, Dee. 26, 1928. 

DAFILA BAHAMENS1S EAHAMENSIS (LinnS). Bahama Buck. 

The Bahama Dnck has been previously recorded from St. 
Thomas. It is very rare in the Virgin Islands 

Virgin Gorda: On January 1, 1929 a pair was observed at 
close range on the large brackish lagoon in the southern part of 
Virgin Gorda. 
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MARI LA AF FINIS (Eyton). Lesser Scaup Duck. 

The Lesser Scaup Duck has beeu recorded previously from St. 
Croix and St. Thomas. 

Virgin Gorda: On January 3, 1929 a flock of thirty-five was 
noted on the large brackish lagoon back of the beach. 

BVTEO BOREALIS JAMAICENSIS (Gmelin). West Indian Red-tailed Hawk. 

The Red-tailed Hawk has apparently not previously been recorded 
in life from the Virgin Islands, although bones are know from a 
kitchen midden in St. Croix. 

St. Croix: One was seen at Ohristiansted on December 28, 1926, 
end one at Anna’s Hope on January 1 , 1927. On December 29 I 
was shown a specimen that had been shot by a planter while attack¬ 
ing his chickens a few days previously. 

St. Thomas: One was observed soaring over the hills west of 
the town on December 30, 1927. 

St. Jan: One was observed at Ouz Day on January 6, 1927, 
and one in the hilly interior the following day. 

Tortola: A pair w-as seen at Iioadtown on December 25, 1928,' 
and again on December 27, and a single bird on December 31. On 
January 1, 1929 a single bird was noted at East End. 

FAN DION HALIAETUS CAROLINENS1S (Gmelin). Osprey. Local name, 

, * ( Fish Hawk”. 

The Olsprev is a winter visitor in small numbers to the Virgin 
Islands. 

St. Croix: Ospreys were observed on four occasions: Krausse's 
Lagoon (two on December 27 and one on December 31, 1926); East 
End (one on January 1, 1927); Anna’s Hope (one on Jafunu’v 1, 
1927). 

Tortola: One was seen at Iioadtown Harbor on December 27, 
1928. 

Salt Island: One was collected on December 29, 1928. Its 
stomach contained exclusively the remains of fishes. 

Specimen collected: 

No. 696, male. Salt Island, Dec. 29, 1928. 

FALCO PEREORINUS ANATUM (Bonaparte). Duck Hawk. 

The Duck Hawk is a rare winter visitor to the Virgin Islands 
where it has previously been recorded from St. Croix and Virgin 
Gorda. 
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St. Croix: One was seen at Krausse’s Lagoon on December 27, 
3926. 

Salt Island: One was shot but not recovered on December 29, 
1928. 

FALCO SPARVERIUS CARIBAEARUM (Gmolin). Antillean Sparrow Hawk. 
Local Name ‘ t Killi-killi Hawk”. 

The Killi-killi Hawk is fairly common on St. Croix, but quite 
rare on the other islands. Although it has been recorded from St. 
Thomas and St. Jan I have never observed it on those islands. 

St. Croix: Fairly common at Christ.iansted, Anna's Hope, South- 
gate and Kingsliill in December, 1926, and January. 1927. One 
Stomach contained six caterpillars, a Katydid, fragments of a spider, 
and two Gordia fruits. Another had four Anolis lizards, and a 
cricket (Gryllus sp.). 

Tortola: During my visit the only example seen was a female 
which I collected at Roadtown on December 28, 1928. Its stomach 
contained the tail, fur, and some of the bones of a young rat. The 
tail of the rat was three and a half inches in length. The stomach 
also contained two grasshopper's, (Schistoceraa colomhina). 

Virgin Gorda: A pair was noted on January 1, 1929. 
Specimens collected: 

No. 293, female, Anna’s Hope, St. Croix, Dec. 27, 1926. 

No. 294, female, Anna’s Hope, St. Croix, Dec, 31. 1926. 

No. 692, female, Roadtown, Tortola, Dec. 28, 1928. 

CO LINUS VIRGIN IAN US VIRGINIANUS (Linn6). Quail. 

Although I did not personally observe any Quail on my visit to 
St, Croix, I was told that a few still existed there. 

RALLUS LONGIROSTRIS CARIBAEUS Ridgway. Caribbean Clapper Rail. 

Clapper Rails have been recorded from St, Thomas and St. 
Croix, but I found none on those islands. 

Tortola: Clapper Rails were common on a small mangrove Is¬ 
land in Roadtown harbor during the time of my visit. 

GALLINVLA CHLOROPUS PORTOR1CENSIS Danforth. Antillean Gallinule. 

The only one of the Virgin Islands on which I found any Galli- 
nules was Virgin Gorda. 

Virgin Gorda: On January 1, 1929 five gallinules were ob¬ 
served and a female collected at the brackish lagoon back of the 
beach. Its stomach contained algae, small black seeds, and 'some 
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fine white sand. The specimen agrees well in coloration and measure¬ 
ments with examples in my collection from Porto Rico and Santo 
Domingo. Therefore I am considering it as belonging to the same 
race. 

I am presenting herewith a tabulation of the measurements ot 
the specimens of Antillean Gallinules now in my collection. The 
measurements are expressed in millimeters. 
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No. J‘l, female, I*. R, Cartagena Lagoon Apr. 4. 1924. 
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No. 374, female. P. K.. Cartagena Lagoon Mar. 7. 1927....! 

i .r, t s.5 

80 

51 

48 

15 

No. «23, female, P. K , Aguaililla, May 7. 1928. 
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No. AM female. K. l> . Laguna Saloilillo, June 28, 1927_' 
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No. M4. female. It U.. Laguna Salodillo, June 2f>. 1927_i 
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No. TOO. female, V. L, Virgin liorda, Jan. 1, 1929.. i 
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PAGOLLA WILSONIA WILSON1A (Ord). Wilson’s Plover. 

The Wilson’s Plover has been recorded from several of the Virgin 
Islands, but I found it only on St. Croix. 

St. Croix: Ten were observed at Krausse's Lagoon on Decem¬ 
ber 31, 1926, and six at East End on January 1, 1927. The stomach 
of a bird collected contained fragments of a centipede. 

Specimen collected: 

No. 281, male, Krausse’s Lagoon, St. Croix, Dec. 31, 1926. 

OXYECHUS VOCIFFEUS VOCIFFEUS (LinmS). Killdeer. 

Killdeers were found by me only on St. Thomas and Salt Island. 

St. Thomas: A number of Killdeers can usually be found, at 
least in December and January, at the edge of a small cattail swamp 
between the town and the docks. In my notes I find the following 
recoi'ds: December 17, 1927 (flock of six) ; December 31, 1927 and 
January 1, 1928 (flock of nine); December 22, 1928 (several) ; 
January 4, 1929 (flock of twenty-five, out of which a male wafc col¬ 
lected.) The stomach of the bird collected contained nine large 
Tabanid larvae. 

Salt Island: On December 29, 1928 a male was collected at a 
very small mudhole on the east side of the island. It was the only 
individual of its species seen. Its stomach contained exclusively com¬ 
minuted insects, mainly Coleoptera, including a Scarabaeid beetle. 

The two male’s from St. Thomas and Salt Island, and a male 
from St. Martin, are much darker and browner than three males 
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from Porto Rico and Santo Domingo in my collection. Their wings 
are also longer. Although, they come within the limits given by 
Ridgway for O.v. rubidus, I am inclined to regard these birds as 
O.v. vociferus, on account of the darker coloration, and of the fact 
that they also come within the limits given for vociferus. The wing 
measurements of the specimens of male Killdeers from the West 
Indies in my collection follow: They are expressed in millimeters: 

Wings 

No. 21, O.v. rubidus, P.R., Cartagena Lagoon, Sept 23, 1924 140 


No. 22, O.v. rubidus, P.R., Arecibo, Oct. 14, 1926 144.5 

No. 410. O.v. rubidus, R.D., Haina, June 16, 1927 147 

No. 557, O.v. vociferus, St. Martin, Great Bay, Dec. 24, 1927 161.5 

No. 693, O.v. vociferus, Salt Island, Dec. 29, 1928 157 

No. 707, O.v. vociferus, St. Thomas, Jan. 4, 1929 159 


SQUATAROLA SQVATAROLA CYNOSURAE Thayer and Bangs. American 

Black-bellied Plover. 

The Black-bellied Plover was observed only on St. Croix, where 
it was found to be common. It has not previously been recorded 
from the Virgin Islands. 

St. Croix: Common. Fifty were observed at Krausse\s Lagoon 
on December 27, 1926, and a hundred on December 31. On January 
1, 1927 live were observed at Coakley Bay, and fifty at Southgate. 
The stomach of a bird collected contained 93 per cent of very small 
bivalve shells, and 7 per cent of very small snails. 

Specimen collected: 

No. 280, female, Krausse’s Lagoon, St. Croix, Dec. 31, 1926. 

AREN ARIA INTER PRES MORINELLA (Linn6). Buddy Turnstone. 

The Ruddy Turnstone almost undoubtedly occurs at times on 
all the islands, but I have found it only on St. Croix and Tortola. 

St. Croix: Common. More than 150 were seen at Krausse s 
Lagoon on December 27, 1926, and about 100 on December 31. On 
January 1, 1927 two were noted at Southgate. The stomach of a 
bird collected contained fourteen small snails, four earwigs (Am- 
solaba maritime ,), and a little miscellaneous animal matter. 

Tortola: Two were observed at Roadtown on December 25, 
1928, and on December 27 one was shot but not recovered. 

Specimen collected: 

No. 282, male, Krausse’s Lagoon, St. Croix, Dec. 31, 1926. 
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CATELLA DELICATA (Ora). Wilson’s Snipe. 

Tlie Wilson’s Snipe has been previously recorded from St. Croix,, 
but from none of the other Virgin Islands. 

St. Croix: My only record is of one bird seen at Shoy’s La¬ 
goon on January 1, 1927. 

ACT1T1S MAGE LAMIA (Linne). Spotted Sandpiper. 

The Spotted Sandpiper is a fairly common and well distributed 
winter visitor to the Virgin Islands. 

St. Croix: One was observed on the sand beach at Prosperity 
on December 30, 1926, one in a mangrove swamp at Shoy’s Lagoon 
on January 1, 1927, and two on a gravel beach at East End the 
same day. The stomach of a bird collected was nearly filled with 
Small Crustaceans (sand fleas). It also contained a few insects. 

St. Thomas: One was seen at Bender’s Lagoon on January 4, 
1927, and one near the town or. January 5, 1929. 

St. Jan: Five were seen in mangrove swamps at Cruz Bay on 
January 6, 1927, and the same number the following day. 

Tortola: One or two were seen at Roadtown on each of the 
following days: December 25, 26, 27, 28 and 30, 1928. 

Virgin Gorda: One was seen at the lagoon on January 1, 1929. 

Specimen collected: 

No. 279, female, East End, St. Croix, Jan. 1, 1927. 

TOTANUS FLAFlPES (Gmelin). Lesser Yellowlegs. 

The Lesser Yellowlegs is a fairly common winter visitor to the 
Virgin Islands. 

St. Croix: Twenty-five were observed at Krausse’s Lagoon on 
December 27, 1926, and ten on December %31. On January 1, 1927 
ten were seen at Shoy’s Lagoon. 

St. Thomas: Five were seen at Bender’s Lagoon on January 
4, 1927. 

St. Jan: Five were observed near Cruz Bay on January 6, 
1927, and one the following day. 

Virgin Gorda: Two were noted at the brackish lagoon on 
January 1, 1929. 

TOT ANUS UELANOLEVCVS (Gmelin). Greater Yellowlegs. 

Until now, the Greater Yellowlegs has not been recorded from 
the Virgin Islands. 

St. Croix: A few were noted at Krausse’s Lagoon on December 
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27, 1926. The stomach of a bird collected contained four fishes each 
about an inch in length. 

Specimen collected: 

No. 277, male, Krausse’s Lagoon, St. Croix, Dee. 27, 1926. 

PISOB1A M1NUTILLA (Vieillot). Least Sandpiper. 

The Least Sandpiper was found by me only on St. Croix. 

St. Croix: Ten were seen at Krausse’s Lagoon on December 
31,1926, and eight at Shoy's Lagoon on January 1, 1927. A stomach 
had two very 'small snails, and the wings of two termites. It also 
contained a large amount of sand. 

Specimen collected: 

No. 278, male, Krausse's Lagoon, St. Croix, Dec. 21, 1926. 

THA LASSE US MAXIMUS MAXIMUS (Boddaert). Royal Tern. 

The Royal Tern is fairly common in winter in the Virgin Islands. 
Probably it visits all the islands at times. 

St. Croix: Five were seen at Fredoriksted on December 24, 

1926, and ten on January 3, 1927. On December 28 one was seen at 
Christiansted; two at Krausse’s Lagoon on December 31, and one 
at Fast End on January 1. 

St. Thomas: On January 3, 1929 three were seen at the en¬ 
trance to the harbor. 

St. Jan: Three were seen off the west coast on January 8, 

1927. 

Tortola: A few were observed near Roadtown on December 26, 
29, and 31, 1928, and at East End on January 1, 1929. 

COLT‘MBA LEUCOCEPEALA Linne. White-crowned Pigeon. 

The White-crowned Pigeon has been recorded from St. Croix 
uid Virgin Gorda, but I found it only on St. Croix. 

St. Croix: At Anna’s Hope from five to twenty-live of these 
large pigeons were observed feeding in the cabbage palms on De¬ 
cember 26, 28, and 29, 1926, and on January 1 and 2, 1927. One 
was also observed at Kraus’se’s Lagoon on December 31, and three 
at Shoy’s Lagoon on January 1. The stomach of a bird collected 
contained five large .seeded fruits. 

Specimen collected: 

No. 283, female, Anna’s Hope, St. Croix, Dec. 28, 1926. 
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COLUMBA SQUAMOSA Ronnaterre. Sealed Pigeon. 

The Sealed Pigeon has been previously’ recorded from St. Croix, 
St. Thomas, and St. Jan. 

St. Croix: One was noted at Prosperity on December 30, 1926. 
St. Jan: One was observed in the thick woods in the hilly in¬ 
terior on January 7, 1927. 

Tortola: Two were seen in some dense rather dry woods near 
the summit of one of the higher hills on Tortola on December 26, 

1928. 

Specimen collected: 

No. 685, male, Tortola, Dec. 26, 1928. 

ZEN AID A ZEN AIDA ZEN AIDA (Bonaparte). Zenaida Dove. Local name, 

4 4 Mountain Dove 9 \ 

The Zenaida Dove, or Mountain Dove, as it is called locally, was 
found on all the islands visited. 

St. Croix: The Zenaida Dove is astonishingly common and 
tame in St. Croix. In Porto Rico this species is so shy that on going 
to St. Croix it seemed hard for me to believe that I was seeing the 
same species. I find it recorded in my notes from Christiansted, 
Anna’s Hope, St. John Estate, Krausse’s Lagoon, Cane Bay, Prosper¬ 
ity, and Salt River. The contents of four stomachs were examined. 
They contained seeds of many kinds, among which Cordia sp., some 
Crotalaria-1 ike seeds, and some large hooked seeds of the stick-tight 
type were noted. Gravel to the extent of 12 per cent of the stomach 
contents was also found. 

St. Thomas: Rare. I have recorded the species only once 

(January 3, 1927). 

St. Jan: Fairly common at Cruz Bay during the period of my 
visit. 

Tortola: Observed only once (one at Iioadtown on December 
28, 1928). 

Salt Island: Three were observed on December 29, 1928. 
Virgin Gorda: About twenty-five were flushed in some brush 
and mangroves near the head of the brackish lagoon on January 1, 

1929. The stomach of one of these contained the seeds of fruits and 
a little sand. 

Specimens collected: 

No. 284, male, St. John Estate, St. Croix, Dec. 25, 1926. 

No. 285, female, Anna’s Hope, St. Croix, Dec. 28, 1928. 

No. 286, male, Anna’s Hope, St. Croix, Dec. 29, 1926. 

No. 287, male, Cane Bay, St. Croix, Dee. 30, 1926. 

No. 700, female, Virgin Gorda, Jan. 1, 1929. 
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CHAEMEPELIA PASSERIN'A TBOCHJLA Bonaparte.’ Porto Rican Ground 
Dove. Local Name, "Ground Dove”. 

The Ground Dove is common in suitable localities on all the islands. 

St. Croix: Common practically all over the Island. I find it 
recorded in my notes as common at Ohristiansted, Anna’s Hope, 
Prosperity, Salt River, and East End. The stomachs of three birds 
shot contained exclusively small seed's. The bills of these birds 
were dusky brown. 

St. Thomas: Common, A stomach contained small seeds, in¬ 
cluding many of the -spiny, stick-tight type. It also contained a 
little sand, amounting to five per cent of the stomach contents. The 
bill of a bird collected was dusky brown, tinged with rose at the base. 

St. Jan: Common. Two stomachs contained small seeds; also 
Sand to the extent of 40 per cent of the contents. The color of the 
bills of the birds collected was dusky brown, with tinges of dull rose, 
especially at the base. 

Tortola: Fairly common around Iioadtown. 

Salt Island: About twenty were observed on the day of my 
visit. 

Virgin Gorda: Very common. 

Specimens collected: 

No. 288, male, Anna’s Hope, St. Croix, Dec. 27, 1926. 

No. 289, female, Anna’s Hope, St. Croix, Dec. 28, 1926. 

No. 290, female, Cruz Ray, St. Jan, Jan. 7, 1927. 

No. 291, female, Cruz Bay, St. Jan, Jan. 7, 1927. 

No. 292, male, St. Thomas, Jan. 8, 1927. 

No. 676, male, Roadtown, Tortola, Dec. 25, 1928. 

No. 705, female, Virgin Gorda, Jan. 1, 1929. 

GBEOPELEIA MYSTACEA MYSTACEA (Temminck). Bridled Quail Dove. . 

St. Croix: One was observed at Prosperity on December 30, 
1926. 

EUPS1TTULA PEETINAX PEETIXAX (LinnS). Curacao Paroquet. 

St. Thomas: On January 4, 1927, I observed a small flock in 
a thickly grown brushy region east of Bender’is Lagoon, in the eastern 
part of the island. They were so wary and the brush so dense and 
spiny that I was unable to get within gunshot of them. However it 
is good to know that the paroquets still exist in St. Thomas, and afc 
the eastern end of the island is largely wild and uncultivated they 
may continue to exist there for a long time. In the summer from 
June to August when the guinep fruits are ripe, the paroquets are 
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3aid to come to these tree's in large numbers to feed, and to be much 
tamer and easier to shoot at that time. 

COCCYZUS MIN OK TERMS Peters. Mangrove Cuckoo. Local Name 

“Mani Coco”. 

The Mangrove Cuckoo probably occurs at least occasionally on 
all the Virgin Islands, but I have recorded it from only three of 
them. 

St. Croix: I did not find the Mangrove Cuckoo common on St. 
Croix. The only two examples seen were collected. The stomachs 
contained exclusively Orthoptera and their eggs, (Microcentrum 
friangulatum , 62.5 per cent; Neoconoccpkalus triops , 25 per cent; 
Locustid eggs, 12.5 per cent). 

Tortola: Heard at Roadtown on December 24 and 31, 1928. 

Specimens collected: 

No. 297, male, Anna’s Hope, St. Croix, Dec. 2G, 1926. 

No. 298, female, Anna’s Hope, St. Croix, Dec. 28, 1926. 

No. 299, female, Cruz Bay, St. Jan, Jan. 6, 1927. 

No. 300 male, Cruz Bay, St. Jan, Jan. 6. 1927. 

CROTOPHAGA AN I Linne. Ani. Local Name, “Black Witch” 

The Ani is a common bird throughout the Virgin Islands. 

St. Croix: Common. Recorded at Christiansted, Anna’s Hope, 
Salt River, and Shoy’s Lagoon. A stomach contained a large spider 
carrying a very large silk ease full of young spiders, and a black 
cricket (Gryllus ’sp). 

St. Thomas: Fairly common. 

Tortola: Fairly common. A stomach contained three stinkbugs 
iNezara virkhda ); one grasshopper (Plectoicttrix sp); and nine 
grasshoppers (Schistocerca colomMna ). 

Salt Island: Three flocks, with a total of about twenty indi¬ 
viduals were noted on the day of my visit. 

Virgin Gorda: Common. 

Specimens collected: 

No. 296, female, Anna’s Hope, St. Croix, Dec. 27, 1926. 

No. 681, male, Roadtown, Tortola, Dec. 25, 1928. 

ORTHORHYNCHUS EX1L1S EXILIS (Gmelin). Gilt-crested Hummingbird. 

Local Name 11 Doctor Bird’ \ 

This beautiful little hummer with its brilliant metallic green 
crest occurs more or less commonly throughout the Virgin Islands. 

St. Croix: Common. Recorded at Christiansted and Anna's 
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Hope. A stomach contained nothing but small insects, including a 
small weevil, other small beetles, and some earwigs. 

St. Thomas: Fairly common. 

St. Jan: Several were seen in the vicinity of Cruz Bay. 

Tortola: Common around Roadtown. 

Salt Island: Two were seen on December 29, 1928. 

Virgin Gorda: Two were seen and one collected on January 
l, 1929. 

Specimens collected: 

No. 301, male, Anna’s Hope, St. Croix, Dec. 29, 1920. 

No. 302, male, Anna’s Hope, St. Croix, Dec. 29, 1926. 

No. 303, male, Anna’s Hope, St. Croix, Jan. 2, 1927. 

No. 304, female, Cruz Bay, St. Jan, Jan. 0, 1927. 

No. 305, male, St. Thomas, Jan. 8, 1927. 

No. 702, female, Virgin Gorda, Jan, 1, 1929. 

SERICOTES EOLOSERJCEPS EOLOSERICEPS (Linne). Blue-breasted 
Hummingbird. Local Name, ‘ 1 Doctor Bird”. 

This large hummer with the blue breast is common throughout 
the Virgin Islands. 

St. Croix: Common. Recorded at Christiansted, Anna's Hope 
and East End. Two stomachs contained insects (mainly small beet¬ 
les), and a few small spiders. 

St. Thomas: Fairly common. Seen around the town and at 
East End. 

St. Jan: Common near Cruz Bay. 

Tortola: Fairly common around Roadtown. 

Salt Island: Two were seen on December 29, 1928. 

Virgin Gorda: Four were seen and two collected on January 
1, 1929. 

Specimens collected: 

No. 300, female, Anna’s Hope, St. Croix, Dec. 25, 1926. 

No. 307, female, Anna’s Hope, St. Croix, Dec. 25, 1926. 

No. 308, male, Anna’s Hope, St. Croix, Dec. 26, 1926. 

No. 703, male. Virgin Gorda, Jan. 1, 1929. 

No. 704, male, Virgin Gorda, Jan. 1, 1929. 

ANTERACOTHORAX AV RE LEX TVS (Audebert and Vieillot). Porto Rican 
Mango. Local Name “Doctor Bird”. 

St* Thomas; Seen on four occasions in December and January. 
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3TBEPT0CEBYLE ALCYON ALCYON (Linnfi). Belted Kingfisher* 

The Kingfisher is a fairly common winter visitor to the Virgin 
Islands. 

St* Croix; Single birds were observed on four occasions (Cane 
Bay, December 30, 1926; Krausse’s Lagoon, December 31, 1926; 
Bast End, January 1, 1927, and Southgate, January 3, 1927). 

St. Thomas: One was observed at Bender’s Lagoon on January 
4, 1927. 

St. Jan: One was collected in some mangrove sw r amps near 
Cruz Bay on January 6, 1927. Its stomach contained a herring¬ 
like feh four and a quarter inches long, so large that it could hardly 
be contained in the stomach. 

Tortola: Prom one to three individuals were seen near Road- 
town on each of the days from December 24 to 27, 1928, inclusive. 

Specimen collected: 

No. 295, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

TYRANN US DOMINICENSIS DOMINICENSIS (Gmelin). Gray Kingbird. 

Local Names, “Chichiri ’’ and < 1 ChinchiTi”. 

The Gray Kingbird is one of the most abundant resident birds in. 
the Virgin Islands. 

St. Croix: Common all over the Island. One stomach con¬ 
tained an assassin bug (Zelns rubidus ), and fragments of a large 
Diptera. Another had a flat bug, six large winged black ants, a 
caterpillar, and Isome miscellaneous insect fragments. 

St. Thomas: Abundant. 

St. Jan: Very common. The stomach of a bird collected was 
nearly empty, and contained only a few comminuted insect frag¬ 
ments. 

Tortola: Common. A stomach contained eight adult Lepidop- 
tera and a few lizard bones. 

Salt Island: Twelve were observed on December 29, 1928. A 
stomach contained a Histerid beetle (Omalodcs klugii ), 40 per cent; 
bones of small AnoUs lizards, 15 per cent; fragments of Odonata, 
20 per cent; Coleopterous fragments 5 per cent; and some small 
black seeds, 20 per cent. 

Virgin Gorda: Ten were observed on January 1, 1929. 

Specimens collected: 

No. 309, male, Anna’s Hope, St. Croix, Dec. 27, 1926. 

No. 310, male, Anna’s Hope, St. Croix, Jan. 1, 1927. 

No. 311, female, Cruz Bay, St. Jan, Jan. 7, 1927. 

No. 677, male, Roadtown, Tortola, Dec. 25, 1928. 

No. 695, female, Salt Island, Dec. 29, 1928. 
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ELAENIA MARTINICA RUSH Sclater. Riise’s Elaenia. Local Nome, 

“John Phillip” 

The Elaenia is a common bird in the Virgin Islands, but I found 
none on Salt Island or Virgin Gorda. It has not previously been 
recorded from St. Croix. 

St* Croix: I found the Elaenia very common in dry brushy 
areas. On December 25, 1926 I counted fifteen on a dry brushy 
hill near Anna’s Hope. In addition to this locality I found the 
species at Cane Bay, Coakley Bay, and Prosperity. The song is a 
whistled “Cheery cheery , cheer”. The stomachs of four birds con¬ 
tained 98.75 per cent of vegetable matter (berries and small drupes), 
and 1*25 per cent of animal matter (small spiders in one stomach). 

St. Thomas: Fairly common. A stomach contained a large 
drupe (85 per cent), and a caterpillar (15 per cent). 

St, Jan: Common. A stomach had two large green berries 
with flat seeds. 

Tortola: Fairly common. One was collected in some dry woods 
on top of a high hill. Its stomach contained one small drupe. 

Specimens collected: 

No. 318, female, Anna’s Hope, St. Croix, Dec 25, 192(1. 

No. 819, female, Anna’s Hope, St. Croix, Dec. 25, 1926. 

No. 320, female, Anna’s Hope, St. Croix, Dec. 26, 1926. 

No. 321, male, Anna’s Hope, St. Croix, Dee. 31, 1926. 

No. 322, male, East End, St. Thomas, Jan. 4, 1927. 

No. 323, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

No. 685, male, Tortola, Dec. 26, 1928. 


HIRUNDO ERYTHROGASTER Boddaert. Barn Swallow. 

The Bara Swallow has previously been recorded from the Virgin 
Islands only from St. Croix. 

St. Thomas: On December 17, 1927, a flock of fifteen was ob¬ 
served flying over a small cattail marsh between the town and the 
docks. 

MIMUS POLYGLOT!08 ORPHEUS (Linne). Jamaican Mockingbird. 

Local Name, “Mockingbird”. 

The Mockingbird wa's not known from the Virgin Islands until 
recent years. The first record was of a series collected on St. 
Thomas in 1916 by R. H. Beck, recorded by Griseom and by Wet- 
more. Until now' this remains the only published record of the 
species from the Virgin Islands. But more recently the Mocking¬ 
bird has been Spreading through the other islands, and, finding con- 
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ditions very favorable for its existence, it is increasing very rapidly. 
The type of brushy country that so abounds in the Virgin Islands is 
the very type of country where the Mockingbird is most abundant 
in Porto Rico and other islands where it has long been established. 

St. Croix: I was told by residents that Mockers first appeared 
on the island abount ten years before niv visit. During my visit I 
found a pair at Krausse’s Lagoon on December 31, 1926, and col¬ 
lected the female. On January 1, 1927 I observed and collected a 
singing male at Southgate. One of the stomachs contained a Gordia 
fruit. The other was empty. 

St. Thomas: I found the species very common on all of my 
visits to St. Thomas. Two stomachs contained nothing hut berries 
and drupes. 

St. Jan: About half a dozen were noted on each of the days 
I spent, on the island in January, 1927. Two stomachs contained 
drapes. 

Tortola: Not common, but two or three could be observed al¬ 
most any day. A stomach contained three drapes. 

Salt Island: One was observed singing on December 29, 1928. 

Virgin Gorda: A singing bird was seen on January 1, 1929. 

Specimens collected: 

No. 312, female, Krausse’s Lagoon, St. Croix, Dec. 31, 1926. 

No. 313, male, Southgate, St. Croix, Jan. 1, 1927. 

No. 314, male, East End, St. Thomas, Jan. 4, 1927. 

No. 315, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

No. 316, female, Cruz Bay, St. Jan, Jan. 7, 1927. 

No. 684, male, Koadtown, Tortola, Dec. 26, 1928. 

No. 688, male, Roadtown, Tortola, Dec. 27, 1928. 

M AUG Altovs FT) SCAT U S FU SC AT VS (VieUlot), Pearly Eyed Thrasher. 

Local Name, “Thrush’\ 

The Pearly Eyed Thrasher is a common resident in the Virgin 
Islands. It is found most abundantly on brushy hillsides. 

St. Croix: A few were observed at Anna's Hope, and the spe¬ 
cies was found to be common at Prosperity. 

St. Thomas: Fairly common. 

s St. Jan: Very common in the hilly interior, less so near the 
coast;. They were in Song at the time of my visit. A stomach was 
nearly filled with fleshy fruits, but also contained one small beetle. 

Tortola: Very common on the wooded brushy hills. A stomach 
contained eleven red solanaceous berries and two hard black seeds. 
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Specimens collected: 

No. 324, female, Cruz Bay, St. Jan, Jan. G. 1927. 

No. 674, male, Tortola, Dec. 24, .1928. 

COEMEBA BOETOEICENS1S SANCT1-TROMAE (Sundevall). Virgin Island 
Honey Creeper. Local Name, ”Yellow Breast”. 

In my series of Money Creepers from the Virgin Islands, except 
St. Croix, I find that the characteristics given hy We tin ore for this 
subspecies hold true. Those characteristics are that the yellow of the 
tmderparts is brighter and clearer than that of the Porto Rican 
bird's, and that the flanks are paler. 

St. Thomas: Fairly common and generally distributed. On 
January 1, 1928 one was observed building a nest of wild cotton and 
fine twigs and roots in the lower branches of a tree about six feet 
above the ground. At that time the nest was about one quarter 
completed. The stomach of a bird collected on St. Thomas contained 
ten small black seeds and some insect fragments. 

St. Jan: Common. Three stomachs were examined. One was 
empty, the second contained a few insect fragments, and the third 
contained thousands of pollen grains amounting to 40 per cent of 
contents, and insect fragments amounting to 60 per cent. 

Tortola: Common and breeding in December, 1928. 

Virgin Gorda: Common in the brushy region around the edges 
of the large brackish lagoon. Two stomach's had nothing but com¬ 
minuted insects. A Thrips was recognized in one, and two small 
Lepidopterous larvae in the other. 

Specimens collected: 

No. 334, female, East End St, Thomas, Jan. 4, 1927. 

No. 335, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

No. 336, female, Cruz Bay, St. Jan, Jail. 7, 1927. 

No. 337, female, Cruz Bay, St. Jan, Jan. 7, 1927. 

No. 672, male, Roadtown, Tortola, Dec. 24, 1928, 

No. 679, male imm., Roadtown, Tortola. Dec. 25, 1928. 

No. 698, male imm., Virgin Gorda, Jan. 1, 1929. 

No. 699, female, Virgin Gorda, Jan. 1, 1929. 

OOEREBA NEWTONI (Baird). St. Croix Honey Creeper. Local Name, 

“Yellow Breast”. 

St. Croix: This Honey Creeper, which is confined to the Island 
of St. Croix, is very common and generally distributed on that 
island. During my visit in December, 1926 and January 1927 I 
observed many nefcts similar to those of C. portoricensis placed at 
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heights of from ten to twenty feet in tamarind and other trees. The 
iris of the specimens collected was hazel brown. The hill was black, 
while the fleshy rictus was light pink in color. The legs and feet 
were mouse gray, the soles of the feet being tinged with yellow. The 
general appearance, notes and habits of this bird are indistinguishable 
from those of the Porto Rican species. The contents of five stomachs 
were examined. Insects formed 90 per cent of the contents, while 
fine bits of white eggshell in one stomach formed ten per cent of 
the total contents. Small Lepidopterous larvae formed 31 per cent; 
Coleoptera 22, per cent; fcmall Dipteria, 4 per cent; Thysanoptera r 
2 per cent; and miscellaneous comminuted insects, 31 per cent. 

Specimens collected: 

No. 329, male, Anna’s Hope, St. Croix, Dec. 20, 1926. 

No. 330, male, Anna’s Hope, St. Croix, Dec. 29, 1926. 

No. 331, male, Anna’s Hope, St. Croix, Dec. 30, 1926. 

No. 332, male, Anna’s Hope, St. Croix, Dee. 31, 1926. 

No. 333, female, Anna’s Hope, St. Croix, Jan. 2, 1927. 

MNIOTILTA VAB1A (LinnS). Black and White Warbler. 

In the Virgin Islands I have found the Black and white Warbler 
only on St. Croix. However, it has been recorded from St. Thomas, 
and doubtless occurs on other of the islands as a winter visitor. 

St. Croix: Two were seen at Anna's Hope on December 26, 
two on December 29, 1926/ and one on January 2, 1927. One was 
also noted at Prosperity on December 30, 1926. 

Specimen collected: 

No. 338, female, Anna’s Hope, St. Croix, Dec. 26, 1926. 

COMPSOTLHYP1S AMERICANA PUS1LLA (Wilson). 

Northern Parula Warbler. 

The Parula Warbler is probably the most common of the migrant 
warblers in the Virgin Islands. 

St. Croix: One or two individuals were noted at Anna’s Hope 
on December 25, 26, 28 and 29, 1926, and on January 1 and 2, 1927, 
At Cane Bay one was seen on December 30, 1926. On January 1, 
1927 one was observed at Shoy^s Lagoon and one at East End. A 
stomach contained exclusively comminuted insects and their eggs. 

St Thomas: One was noted on each of the following dates: 
December 24, 1926; December 30 and 31, 1927; January 1 an<f. 
December 23, 1928. 

Tortola: Common near Roadtown from December 24, 1928 to« 
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January 2, 1929. A male and a female were collected, but both 
were too much damaged to save as specimens. 

Specimen collected: 

No. 340, sex? Anna’s Hope, St. Croix, Dec. 25, 1926. 

HENHBOICA PETECHIA CEUCIANA Sundevall. Porto Rican Golden Waibler. 

Local Name, “Canary”. 

The Golden Warbler is a common resident in the Virgin Islands, 
frequenting mainly the mangroves, but also occurring in other 
habitats. 

St. Croix: Common. Found most abundantly in the man¬ 
groves, but frequently observed in the larger shade tree's at some 
distance from the sea. I find the species recorded in my notes from 
Anna’s Hope, Cane Bay, Salt River, Krausse’s Lagoon, and Shoy’s 
Lagoon. Three stomachs contained nothing but comminuted insects, 
mainly Coleoptera. 

St. Thomas: Fairly common. Found in the mangroves, dry 
brushy regions, and shade trees. A stomach contained 95 per cent 
of insects (beetles and other) ; also two spiders amounting to 5 per 
cent of the contents. 

St. Jan: Fairly common in dry brushy places as well as in the 
mangroves. A Stomach contained a spider (50 per cent) ; insect 
eggs (15 per cent), and some unidentifiable insect fragments (35 
per cent). 

Tortola: Common in the mangroves and in the brush growing 
immediately back of the beaches, but not observed elsewhere. A 
stomach contained a large Lcpidopterous larva Oxydia sp. (92 per 
cent); a very small brown cockroach (4 per cent); an aphid (1 
per cent); and some miscellaneous insect fragments (3 per cent). 
Specimens collected: 

No. 346, female, Anna’s Hope, St. Croix, Dec. 27, 1926. 

No. 347, male, Krausse’s Lagoon, St. Croix, Dec. 27, 1926. 

No. 348, male, Shoy’s Lagoon, St. Croix, Jan. 1, 1927. 

No. 349, male, East End, St. Thomas, Jan. 4, 1927. 

No. 350, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

,No. 678, female. Roadtown, Tortola, Dec. 25, 1928. 

No. 687, female, Roadtown, Tortola, Dec. 27, 1928. 

HENHBOICA H18C0L0B (Vieillot). Prairie Warbler. 

The Prairie Warbler is one of the common warbler's that visit 
the Virgin Islands in winter. It occurs mostly in dry brushy regions 
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while in. these islands, although a few are occasionally seen in the 
mangroves. 

St. Croix: At Anna's Hope two were observed on December 
25, one on December 26, one on December 28. three on December 
29, and six on December 31, 1926; and one on January 1 and two 
on January 2, 1927. Two were also seen at Shoy\s Lagoon on 
January 1, 1927. A stomach contained nothing but insects, mostly 
beetles, including a small Cocinellid. 

St. Thomas: One was seen on December 24, 1926, two on Jan- 
uary 3, 1927, one on January 8, 1927, and three on January 1, 1928. 
A stomach contained only comminuted insects, largely Coleoptera. 

St. Jan: Three were observed near Cruz Bay on January 6, 
and one on January 7, 1927. A stomach had comminuted insects, 
(beetles and others) ; also six large insect eggs. 

Tortola: One was seen on a high hill on December 24, two in 
some mangroves on December 25, and two in a dry brushy region 
on December 26, 1928. 

Virgin Gorda : Two were seen on January 1, 1929. 

Specimens collected: 

No. 351, male, Anna's Hope, St. Croix, Dec. 26, 1926. 

No. 352, female, St. Thomas, Jan. 3, 1927. 

No. 353, female, Cruz Bay, St Jan, Jan. 6, 1927. 

No. 675, female, Tortola', Dec. 24, 1928. 

SEIURUS NOVEBOBACENS1S NOVEBORACENSJS (Grnelin). Water-thrush. 

The Water-thrush is a very common winter visitor to the Virgin 
Islands, where it is mostly confined to the coastal mangroves and 
the vicinity of small streams. 

St. Croix: Common. Recorded at Anna's Hope, Kraussc’s La¬ 
goon, Salt River, and Shoy’s Lagoon, from December 25, 1926 to 
January 2, 1927. Two stomachs contained mostly insects, among 
which Coleoptera figured prominently. A Carabid beetle was recog¬ 
nized in one stomach. Two Seeds were found in one stomach, also 
a small snail. 

St. Thomas: One was noted at Benner’s Lagoon on January 
4, 1927. 

St. Jan: Eight were counted in mangrove swamps near Cruz 
Bay on January 6, 1927. A stomach contained only comminuted 
insects, among which a small Lygaeid bug and a Notonecta sp. were 
recognized. 
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Tortola: Common from December 25, 1928 to January 2, 1929. 
Two stomachs contained nothing but insects, mainly Coleoptera. 

Virgin Gorda: Two were observed in the mangroves bordering 
the brackish lagoon on January 1, 1929. 

Specimens collected: 

No. 342, female. Salt River, -St. Croix, Dec. 25, 1926. 

No. 343, female, Anna’s Hope, St. Croix, Jan. 2, 1927. 

No. 344, male, Cruz Bay, St. Jan, Jan. 6, 1927. 

No. 689, male?, Roadtown, Tortola, Dec. 27, 1928. 

No. 690, female, Roadtown, Tortola, Dec. 27, 1928. 

No. 691, female, Roadtown, Tortola, Dec. 28, 1928. 

SEIVEUS NO VEBOEACENS TS NOT AMI LIS Ridgway. GrinnelPs 

Water-thrush. 

St. Croix: An example was collected at Alina’s Hope on De¬ 
cember 28, 1926, and is the first record for the island. Its stomach 
contained five small snails (45 per cent); and insect fragments, 
mainly Coleoptera. (55 per cent). 

Specimen collected: 

No. 345, male, Anna’s Hope, St. Croix, Dec. 28, 1926. 

SEIUEUS AUEOCAPILLUS AVEOCAP1LLVS (Lmn6). Ovenbird. 

The Ovenbird doubtless occurs as a winter visitor on most of the 
Virgin Islands, but 1 have found it only on St. Croix and Tortola. 

St. Croix: One was observed at Anna’s Hope on December 
28. two on December 29, 1926, and three on January 2. 1927. A 
stomach contained gravel, 12 per cent; a small snail. 2 per cent; 
the silky eggease of a spider, 40 per cent; fragments of insects, 36 
per cent, and seed's, 10 per cent. 

Tortola: One was observed on a brushy hill above Roadtown 
on December 24, 1928. 

Specimen collected: 

No. 341, female, Anna’s Hope, St. Croix, Dec. 29, 1926. 


SETOPEAGA EUTICILLA (Linne). Redstart. 

The Redstart is a fairly common winter visitor to the Virgin 
Islands. 

St, Croix: From one to four individuals were observed at An¬ 
na’s Hope on December 26, 27, 28, 29 and 31, 1926, and on Jan¬ 
uary 2, 1927. One was seen at Cane Bay on December 30, 1926, and 
another at Prosperity the same day. A male wa& shot at Anna’s 
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Hope on January 2, but it was too hopelessly damaged to save as a 
specimen. The majority of the birds seen were in the female plum- 
ge, but a few high-plum aged males were noted. 

St. Thomas: A bright plumaged male was collected on Janu¬ 
ary 3, 1927. 95 per cent of its fctomach contents consisted of com¬ 
minuted insects, among which some weevils were noted. Spiders 
constituted 5 per cent of the stomach contents. 

St. Jan: A bird in female plumage was seen in a mangrove 
swamp near Cruz Bay on January 6, 1927. 

Tortola: Two were observed near Roadtown on December 26, 
and one on December 31, 1928, none of them bright plumaged males. 
A stomach contained exclusively insects and their eggs, (a fleabeetle, 
Cryptocephalns sp., 10 per cent; two small weevils, 10 per cent; a 
Lantern Ply, 30 per cent; fifteen insect eggs, 10 per cent; miscel¬ 
laneous insect fragments, 40 per cent). 

Specimens collected: 

No. 339, male, St. Thomas, Jan. 3, 1927, 

No. 697, male, Tortola, Dec. 31, 1928. 

ICTERUS ICTERUS RIDGWAY1 (Hartert). Troupial. 

St. Thomas: Although I did not succeed in finding the Troupial 
in St. Thomas, I was universally assured by residents of the island 
that it is still found commonly there, but that in the winter they 
are difficult to see, while in the feummer they become tamer and come 
around the houses more freely. 

TIARIS BICOLOR OM1SSA Jardine. Carib Grassquit. Local Name “Sinbird” 
in St. Croix; “Sparrow” in St. Thomas and the British Islands. 

The Carib Grassquit is a very comimon resident in the Virgin 
Islands. 

St. Croix: Common resident; recorded at practically every lo¬ 
cality visited. Two stomachs were filled with very small feeeds. 

St. Thomas: Common. On December 31, 1927 an albinistic in¬ 
dividual w T as noted among a flock of eight grassquits. It was of a 
very light yellowish brown color, nearly white in spots. A stomach 
contained small Seeds, also sand to the extent of 30 per cent of the 
stomaoh contents. 

St. Jan: Abundant. A stomach contained seeds, also sand (40 
per cent). 

Tortola: Common. Breeding in December, 1928. 
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Salt Island: The commonest land bird on the Island. 

Virgin Gorda: Common. 

Specimens collected: 

No. 325, female, Anna’s Hope, St. Croix, Dee. 25, 1926. 
No. 326, male, Anna’s Hope, St. Croix, Dee. 28, 1926. 
■No. 327, female, Interior of St. Jan, Jan. 7, 1927. 

No. 328, male, St. Thomas, Jap. 8, 1927. 

NO. 673, male, Roadtown, Tortola, Dec. 24, 1928. 

No. 694, female, Salt Island, Dec. 29, 1928. 

No. 701, male, Virgin Gorda, Jan. 1, 1929. 
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FIG, I.—MAP OF THE VIRGIN ISLANDS 
(Adapted from map in Wetmore’s “Birds of Porto Rico and the Virgin Islands’'.) 







BIRDS OF ST, CROIX 

By II arkY A. Beatty, 

Estate Constitution Hill, St. Croix, V. I., LI. S. A. 

[Note: In response to an urgent request, Mr. Beatty has prepared this 
valuable paper giving the result of his years of study of the birds of St. Croix, 
Many species are here recorded for the first time from that island, and one (the 
Canadian Warbler) is new to the known avifauna of the West Indies. While I 
was in St. Croix 1 examined the greater part of Mr. Beatty's collections of birds 
and eggs. I have somewhat revised the original manuscript as given to me by 
Mr. Beatty by changing the order in which the birds are listed, inserting the 
scientific names, and making other slight changes of an editorial nature. S. T, 
Danfort h. | 

St. Croix, the largest of the American Virgin Islands, is twenty- 
one miles long, varying in width from one to four and a half miles, 
and is traversed by a broken range of hills from east to west, at¬ 
taining its greates height in Mount Eagle, with an altitude of 1,165 
feet. 

The eastern end of the range is overgrown with brush and cacti, 
and many of the valleys are now dense jungles. The western por¬ 
tion of the range rises abruptly from the coast line on the north, 
hence there are many deep valleys clothed in verdant jungles, with 
an abundance of fruit trees. The south side of the island is mostly 
flat land, devoted principally to the cultivation of sugar cane. 

The ponds include: Eager’s, Ooakley Hay, South Gate, Rust-op- 
twist, and Two Williams; the amount of water in them depends on 
the rainfall and the accumulation off of the hill's, and as there are 
no running streams to offset the tremendous loss by evaporation they 
are often dry for many months in the year, which affects the water 
fowl population. Narrow strips of land, from 100 to 200 feet in 
width, overgrown with manchineel, sea grape, acacia and nichol 
vines, separate the ponds, with their fringe of mangrove's and brackish 
water, from the sea. 

The mangrove-fringed lagoons, including Krause, the Salt Pond, 
Billy French, and Hammer Pond, are all separated by narrow strips 
of land from the sea, with which they are directly connected by two 
or three small channels. 

In conclusion I wish to commend my pal George Seaman, who is 
now residing on the island, for his friendship and the interest he 
manifested in the accumulation of data on the birds of St. Croix. 

< 186 
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1. PODILYMBUS PODICEPS AN TILL ARUM (Bangs). Antillean Grebe. 

J observed four on October 25, 1922 at Krause Lagoon. George 
Seaman saw four on December 10, 1923 on Krause Lagoon, and 
collected one specimen; saw two Jan. 20, 1924, on Two Williams 
Pond, and collected one. 

2. PELECANUS OCCIDENT A LIS OCCIDENT A LIS (Linne). Brawn Pelican. 

Local Name, “Pelican”. 

Resident. Common. Breeds in February and March on thfe main¬ 
land and Buck Island. March 10, 1924, 1 collected a set of two 
eggs, 3.08 X 1.94" ; and 3.12 X 1.88" white chalky shells, nest 
stained. 

3. FREDA TA MAGNIFICENT (Mathews). Man-o-War Bird. Local Names 
‘ ( Weather Bird ” and Hurricane Bird. 

Arrives early in February, and remains until July. I .have never 
found them nesting, although they are found in large numbers on 
Buck Island. 

4. JUDEA HERO VI AS A DONA (Obcrholser). West Indian Groat Blue Heron. 

Local Name, ‘‘Blue Gaulin”. 

Uncommon. Usually seen on the open pastures around Krause 
Lagoon and on the sea coast, in the shallows. Although 1 am certain 
that they nest on the island I have been unable to locate nests or 
young birds. 

5. CASMEROD1VS ALDUS EG RETT A (Giuelin). Egret, Local Name, 

” White Gaulin”. 

Uncommon. After many years of persistent searching my efforts 
were finally rewarded on March 30, 1924, when 1 found the nesting 
site of the colony. Along with other species, there were two nests 
of this species situated near the top of a large clump of mangroves 
which grew far out in the least inviting part of Krause Lagoon. One 
nest was empty, and the other contained two downy white chicks 
and one addled egg, which I handled very carefully, and is now in 
my collection. It measures 2.22 X 1.63", and ifc pale greenish blue 
in color. 

6. EGRETT A T1IULA THULA (Molina). Snowy Egret. Local Name, 

‘ 1 White Gaulin”. 

Resident, and increasing in numbers; at present not uncommon. 
T collected two sets of eggs on March 30, 11)24; one set of three, 
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1.75 X 1.28", 1.75 X 1.28", 1.72X1.31"; one set of two eggfe, 
1.59 X 1.25" and 1.69 X 1.25". Nests in colony at Krause Lagoon, 
of coarse sticks loosely put together to form a platform. Eggs pale 
greenish blue. 

7. FLORIDA CAE RULE A CAERE LESCENS (Latham). Southern Little 
Blue Heron. Local Name “Blue Gaul in ? \ 

Resident, and increasing in numbers; at present not uncommon. 
Pound them breeding in colony at Krause Lagoon with other species. 
A set of three eggs collected March 30, 1924, were greenish blue, 
1.75XL31", 1.75 X 1.31", and 1.78 x1.38". Nest a frail plat¬ 
form of coarse sticks. 

8. BV TORI DEE El RE SCENE MACULATES (Bod (Inert). West Indian Little 
Green Heron. Local Name, “Least Pond Gauliu , \ 

Resident. Very common. I have found nests in almost every 
month of the year. 1 collected a set of three eggs August 4, 1919, 
1.50 v 1.13". 1.50 X 1.13", and 1.59 V 1.13", pale greenish in color; 
nest a frail platform of coarse sticks placed twenty-five feet up on the 
horizontal branch of a mahogany tree on Constitution Hill, far from 
water. 

!>. NYCTKORAN NYCTICORAN NAEVIVS (Boddaert). Black Crowned 

Night Heron. 

March 20, 1922, I shot a male on South Gate Pond. 

10. NYCT AN ASS A VIOLACEA VIOLACEA (Linne). Yellow Crowned Night 
Heron. Local “Night, Guulin”. 

Resident ; a. very common species. A set of three eggs taken 
May 4, 1922, was greenish, blue in color, and measured 2.16 X 1.50", 
2.16X1.50". and 2.03 X 1.47"; nest a bulky platform of coarse 
sticks stituated in a mahogany sapling, seven feet above the ground. 

II. DENDROCYGNA ARBOREA (Linnfi). West Indian Tree Duck. 

Resident. Now very rare on the island, where fifteen years ago 
it was very common, and used to breed. 

32. DENDROCYGNA AUTUMNAL1S (Limrf). Black-bellied Tree Duck. 

I collected a male May 18, 1919, on South Gate Pond. 

13. MARECA AMERICANA (Gnielin). Baldpate. 

George Seaman allot a male Nov. 11, 1921, on Krause Lagoon. 
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14. ANAS BOSCHAS BOSCHAS (LinnS). Mallard. 

Shot a male in perfect plumage March 14, 1919, on Southgate 
Pond. 

15. VAFILA ACUTA TZITZIHOA (Yieillot). Pintail. 

Collected a male and female Nov. 5, 1921, on Krause Lagoon. 

16. DAFILA BAHAMENSTS BABAMENS1S (Linn6). Bahama Duck. Local 
Name, “Brass Wing Tear’. 

Resident, not common. In March and April I have ’seen ducklings 
of this species on South Gate Pond. No nests or eggs were found 
by me. 

17. QUEBEQUEDULA DI SCOBS (LiimS). Blue Winged Teal. 

Observed ten on Oct. 5, 1921. and eight on Nov. 24, 1922, on 
South Gate Pond, and collected four specimens; also ten on Janu¬ 
ary 5, 1923, and thirty on Feb. 10, 1924, on Krause Lagoon, and 
collected three specimens. 

18. EBISMATUBA JAMAICENS1S JAMA1CENS1S (Gmelin). West Indian 

Ruddy Duck. 

Collected four specimens from a flock of ten Oct. 5, 1922, on 
South Gate Pond. 

10. BUTEO BOBEALIS JAMA1CENSES (Gmelin). West Indian Red-tailed. 
Local Name, “Chicken Hawk”. 

Resident. A few found in isolated pairs over the island, and 
they seem to maintain their numbers well from year to year consid¬ 
ering that many of them are shot. I located a nest on March 3, 1922, 
constructed of coarse sticks, bulky, with a depression in the center. 
The two dull white eggs measured 2.22 X 1.38", and were nefct stained 
brownish. The nest was situated about seventy-five feet up at the 
lop of a “water v r ood ,? tree that grew in a heavily wooded locality 
bear Constitution Hill. February 17, 1924, I examined another nest 
which was composed of coarse sticks and placed fifty feet up in the 
crotch of a limb on a mahogany tree near estate La Grange; the 
two fresh dull white eggs, slightly nest-stained each measured 
2.28 X 1.38". Both sets are in my collection. 

20. PANDION HALIAETVS CABO LINEN SIS (Gmelin). Osprey. 

Regular winter vifcitant, not uncommon. May 6 (2); August 13 
(2); November 27 (2); March 23 (2); April 9 (2); September 24 
(2). Specimens collected. 



BIRDS OF ST. CROIX 


139 


21. FALCO COLUMBAR1US COLUMBAR1US (Linne). Pigeon Hawk. 

Regular winter visitant. Nov. 5 (4); Nov. 26 (1), near Krause 
Lagoon. Feb. 23 (1) ; elan. 1 (1), at Estate La Grange. Two speci¬ 
mens collected. 

22. FALCO SPARVERJUS CARIBAEARUM (Gmelin). Antillean Sparrow 
Hawk. Local Name ' i * Killy-killy 1 \ 

Resident. Very common, and found on all parts of the island. 
Nest in holes in trees; breed from February to May. Collected * 
set of three fresh eggs May 28, 1919 that were resting on the bare 
wood at the bottom of a hole two feet deep, in a “Thibet” tree 
on Estate Constitution Hill. The eggs measured 1.44X1.16"; 
1.44 X LI 6"; 1.41 X 1.16"; they were straw brown in color very 
evenly peppered with chocolate and brown specks. 

23. CO LIN US YIRG1KTANUS VJRGINIANUS (Linne). Quail. Local Name® 
“ Quail* * and “ Quail-die’ \ 

Resident. Rapidly decreasing in numbers, and now their range 
is restricted to the cattle pastures of the south side of the island. I 
collected a set of ten eggs May 11, 1924, on Estate “Envy”. 

24. RALLUS LONGIROSTRIS CARIBAEVS (Ridgway). Caribbean 

Clapper Rail. 

Resident. Common in the mangroves bordering Krause Lagoon, 
the only place on the island where they are found. Aug. 27, 1919, 
T flushed a bird from her nest, hidden in a bed of tall “pond 
weeds” lhat grow on the elevations above the water's level. The 
nest was composed of “pond weeds” placed six inches above the 
ground. The set of seven eggs, which I collected, measured as fol¬ 
lows : 1.75 X 1 .19"; 1.75 X 1.19"; 1.72 X 1.19"; 1.72 X 1.19" ; 

1.69 XL 39"; 1.75X1.19" 1.72X1.16"; glossy cream white color 
with large blackish and dark spots. 

25. PORZANA CAROLINA (Linne). Sora. 

A regular winter visitant; common on all the ponds, and Krause 
Lagoon. Jan. 5, 1922, I saw 20 on South Gate Pond; Oct. 22, 1922, 
30 on Two Williams Pond; Dec. 10, 1922, 25 on South Gate Pond; 
Feb. 5, 1923, 25 on Krause Lagoon ; Mar. 20, 1923, 25 on Krause 
Lagoon. Many specimens were collected. 

26. GALLTNULA CHLOROPUS PORTORICENSIS (Dnnforth). Antillean 
Gallinule. Local Name “Waterfowl * \ 

Not an abundant species, but found on all the ponds and lagoons. 
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Breeds from March to July. A set of six egg's taken July 22, 1919, 
measured as follows: Four eggs, 1.81 X 1.31"; two eggs, 1.79 X 1.31"* 
A single rotten egg taken from another nest measured 1.75 X 1.28". 
Nest made of 44 rushes”, shaped into a platform, deeply cupped, and 
placed two feet above the water among the growing “rushes”. Eggs 
glossed creamy white with large and small brown and light brown 
spots. 

27. FIJL1CA AMERICANA GRENADENSIS (Riley). West Indian Coot. 

Common on all the ponds and lagoons, where they breed from 
July to October. Aug. 10, 1919, 1 took seven eggs from; a netet which 
was composed of coarse sticks forming a platform on a mangrove 
branch extended on the Surface of the water on South Gate Pond. 
Eggs measured as follows: 4 eggs, 1.94 Xl-31"; 3 eggs 1.97 Xl.31"; 
dull white with a dusky tint and sprinkled with blackish. (Note: 
In a letter Mr. Beatty especially calls my attention to the fact that 
he has never found F. a a rib av a on St. Croix, S. T. I).) 

28. CHARADRJVS NJVOSUS TENV1ROSTRIS (Lawrence). Cuban Snowy 

Plover. 

Migrant. Arrives in April and leaves in September. Occurs in 
lesser numbers than the Wilson’s Plover. 1 collected three eggs May 
25, 1921, 1.50 X 1.00"; 1.48 x 1.00"; 1.48 y 1.00" creamy white 
ground color spotted and scrawled with brown and light brown. Nest 
a depression in the sand, unlined, among weeds. 

29. CHAR A DRJTJS SEM TP A LMA TV S (Bonaparte). Semipalmated Plover. 

Irregular transient visitor. Krause Lagoon, Nov. 11 (6); Sept. 
1 (6). Specimens collected. 

30. OCTHODROMUS W1LSON1US WIL80N1U8 (Ord). Wilson's Plover. 

Summer resident. Occurs in small numbers on Krause Lagoon, 
Hammer Pond, and Salt Pond, where they nest on the sandy stretches, 
depositing their eggs, usually three, in a depression in the sand, 
sometimes lined with bits of broken shells. Arrive in January, 
and leave in October. Three eggs taken May 15, 1922, measure 
1.50 X 1.08"; 1,50 X 1.08"; and 1.44 X 1.08", huffy white, spotted 
and scrawled with brown, light brown, and dusky. 

33. OXYECHUS VOC1FERUS VOCIFERUS (Limi4). Killdeer. 

Jan. 7, 1922 (12); Feb. 15, 1922 (10); in ploughed field on 
La Grange Estate on both occasions. Three collected. 
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32. PLVVIAL1S D0M1N1CV8 DOM1NICUS (Muller). Golden Plover. 

Shot a male out of three observed at Krau'sc Lagoon, Dec. 
29, 1921. 

33. SQUATAEOLA SQUATAEOLA CYNOSVEAE (Thayer & Bangs). 

Black-bellied Plover. 

Shot a male out of three seen May 6, 1922. A specimen was 
collected by George Seaman. 

34. AEENAEIA IN TEEPEES MOEINELLA (Linne). Ruddy Turnstone. 

Regular transient visitor. Observations, Aug. 15 (12) ; Aug. 
19 (20); Nov. 11 (6); Nov. 20 (12); Nov. 29 (50); dan. 8 (6); 
Mar. 28 (6); April 14 (12); May 6 (6); May 31 (10). Frequent 
the seaeoast, Krause Lagoon, and Salt-pond. Several specimens col- 
lee ted. 

35. a ALLIN AGO PELICATA (Ord). Wilson's Snipe. • 

Regular transient visitor. Sept. 2 (3); Nov. 20 (40) ; Mar. 10 
(30); Oet. 22 (1); Jan. 1 (25), all at Krause Lagoon. Several 
spec imens collected. 

36. PHAEOPUS HUDSON WUS (Latham). Iludsonian Curlew. 

Shot a. female out of a pair Aug. 13, 1922, at Krause Lagoon. 

37. ACTITIS MACULAEIA (Linne). Spotted Sandpiper. 

Regular transient visitor. Krause Lagoon, Aug. 13 (1) ; Jan. 8 
(4); Sept. 1 (5); Jan. 1 (8). Specimens collected. 

38. TEINGA SOLI TA El A SOLI TAPIA (Wilson). Solitary Sandpiper. 

Shot a pair on Coakley Bay Pond, Sept. 20, 1919. 

39. CATOPTEOPTIORVS SEMIPALM ATUS SEMIPALM A TVS (Gmelin). 

W'illet. 

Regular transient visitant. Observations, Sept. 1 (12); Nov. 26 
f20) ; Nov. 29 (about 100) ; Dec. 29 (24) ; Feb. 10 (10) ; Apr. 6 
(4); May 6 (4); May 22 (6); May 31 (1), Krause Lagoon. 
Specimens collected. 

40. TOT ANTI 8 FLAVIPES (Gmelin). Lesser Yellowlegs. 

Regular transient visitant. Observations, Krause Lagoon, Aug. 13 
(4); Sept. 5 (24); Oct. 1 (20); Nov. 24 (20); Nov. 29 (60); 
Dec. 29 (15); Mar. 20 (5); May 1 (3); June 1 (50); June 12 
(6). Specimens collected. 
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41. TOT ANUS MELANOLEUCUS (Gmelin). Greater Yellowlegs. 

Uncommon transient visitant. Observations, Krause Lagoon, Sept. 
4 (25); Oct. 22 (4); Nov. 26 (2). Specimens collected. 

42. PISOBIA KIEV TILL A (Vieillot). Least Sandpiper. 

Regular transient visitor. Observations, July 25 (2); Aug. 13 
(50) ; Sept. 5 (24); Sept. 10 (about 100) ; Nov. 29 (about. 100) ; 
Dec. 29 (30) ; Mar. 23 (15); May 6 (about 100). Many specimens 
collected. 

43. PISOBIA MELANOTOS (Vieillot). Pectoral Sandpiper. 

Oct. 1 (12) ; Nov. 2 on pasture land after heavy rains, near 
Two Williams Pond. Four specimens collected. 

44. LIMN ODRO HUS GRISEUS GRISEUS (Gmelin). Dowitcher. 

Collected two specimens from a flock of ten, Dec. 11, 1921, Krause 
Lagoon. 

45. EREUNETES PTJS1LLUS (Linn6). Semipalmated Sandpiper. 

Regular transient visitor. Observations, Sept. 1 (25) ; Sept. 10 
'50); Nov. 24 (10); Nov. 29 (about 100); Dec. 29 (30); Jan. 8 
(2); Mar. 23 (10). Frequents the same places as the Least Sand¬ 
pipers, and often found in the same flocks. 

46. LIHOSA FEUOA (I,inn6). Marbled Godwit. 

Shot a female out of a pair, Nov. 11, 1921, at Krause Lagoon. 

47. TRINGA CANUTES (Linnf). Knot. 

Shot a male on Krause Lagoon, Dee. 11, 1921. 

48. HIMANTOPUS MEX1CANUS (Muller) Black Nocked Stilt. Local Name, 

“ Red-Shank ”. 

Small numbers were found nesting in May and June on Krause 
Lagoon and Rust-op-twist Pond. Arriving in March they raise 
their brood, and depart in September. I collected three eggs June 
14, 1921. Nest a hollow in the sand, four feet from the water's 
edge scantily lined with broken pieces of sticks. Eggs measured 
1.72 X 1-16"; 1.72 X 1.16"; and 1.74 X 1.16"; huffy clay color heav¬ 
ily spotted with dusky and blackish brown. 

49. LA HUS ATRIC1LLA ATR1C1LLA (Linne). Laughing Gull. 

Local Names, “Sea-gull”, and “Booby”. 

Arrive about April in small numbers, and stay until the early 
part of September. A few birds apparently breed on Krause La- 
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goon. I observed immature birds in August, but found no nests 
with egga. 

50. STERNA BOUGALLll BOUGALLll (Montagu). Boseate Tern. 

Local Name, “ Sea-gull* \ 

Occurs in small numbers, rarely in cocks of from six to ten birds, 
from March to October. I observed immature birds in August on 
Krause Lagoon. They also breed on Bank Island. No eggs collected. 

51. STERNA FUSCATA FUSCATA (Linnfi). Sooty Tern. 

I shot a male on the rocks at Hams Bluff, March 20, 1924. 

52. STERNA ALBIFRONS AN TILL ARUM (Lesson). Least Tern. Local 
Name ‘‘ Sea,-swallow ’ \ 

Arrive in April and depart in September. A colony of about 
150 birds breeds on the sandy flats of Krause Lagoon and another 
of about the same size at the Salt Pond. I collected a set of two 
eggs June 20, 1919, both the same size 1.28 X .94"; grayish white 
with large blackish spots. Nefet a depression in the sand, unlined. 

53. TUALASSEUS MAXIMUS MAXIMUS (Boddaert). Boyal Tern. 

Regular visitant. March 5 (3); May 22 (3); Sept. 1 (2); 
Sept. 20 (8) ; Sept. 24 (4); Oct 1 (50); Oct, 6 (6); Nov. 22 
(30) ; Nov. 27 (3); Feb. 10 (2). No nesting records. Specimens 
collected. 

54. COLUMBA LEUCOCEPHALA (Linne). White Crowned Pigeon. Local 
Names, ‘‘Blue Pigeon”, and “White-head”. 

Arriving in March they scatter over the island to feed until May 
and June, when they gather in countless numbers on Green Quay 
islet to breed. They build their frail nests of sticks so close together 
that it is impossible to take a Step for fear of destroying eggs and 
Young. A set of two glossy white eggs measured 1.44 X 1.09"; 1.50 
X 1.09"; taken June 21,1921. A few birds always stay on the island, 
keeping to the heavy woods of the North Side. 

55. COLUMBA SQUAMOSA (Bonnaterre). Scaled Pigeon. Local Names, 
“Blue Pigeon”, and “Red-head”. 

Resident, Occurs in small numbers. Confined chiefly to the 
North Side woods. Breeds in July and August. A nest found July 
25, 1921, was a very frail platform of coarse sticks, situated twenty- 
five feet up on the forked branch of a mahogany tree. I could see 
plainly the two glossy white eggs through the nest from below. Eggs 
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measured 1.50 X 1-03"; 1.47 X 1.03". It is not unusual to find 
nests with only one egg or chick. 

66 . ZEN AIDA ZEN All) A ZEN AIDA (Bonaparte). Zenaida Dove. Local 
Name, ‘ 4 Mountain Dove”. 

Resident in large numbers, but during May and June greater 
numbers of birds come to Green Quay islet to breed, nesting in com¬ 
pany with the White-crowned Pigeons, and leave in July. Resident 
birds breed on the mainland.. On May 5, 1919, a set of two glossy 
white eggs, 1.28 X .97" and 1.25 X .97", was taken on Estate Con¬ 
stitution Hill. The nest is a platform of sticks, usually better con¬ 
structed than that of the White Crowned Pigeons. 

57. CHA E ME PE LI A PAS SERIN A T BOOTH LA (Bonaparte). Porto Rican 

Ground Dove. Local Name, 4 4 Ground Dove”. 

Resident. Occurs in large numbers on all parts of the island. 
Breeds in May and June. A nest of fine sticks, unlined, with two 
glossy white eggs, .84 X .88", and .88 X .88", was found June 14, 
1921, situated four feet above the ground on the branch of an acacia. 

58. OREOPELE1A MY ST ACE A MY ST ACE A (Temnunck). Bridled Quail 

Dove. Local Names, “Partridge ”, and 44 Wood Dove”. 

Resident. Once a common bird in the heavy woods of the North 
Side, but now close to extinction. Sept, 10, 1923, I shot an immature 
bird which had not been long out of the nest, as the soft bill, broad 
at the base, indicated, and I believe it Hushed from a nest a‘s 1 forced 
my way through the heavy underbrush. The mongoose is solely 
responsible for the decrease in the numbers of this species, 

59. COCCYZUS MINOR TERES (Peters). Mangrove Cuckoo. Local Names, 

44 Cat Bird” and 44 Cow Bird”. 

An abundant '.species, having a general distribution. Their nests 
are difficult to locate. A set of two pale sky blue eggs collected 
Feb. 10, 1922, measured 1.25 X-94"; aud 1.19 X .94". I waited 
ten days before taking these eggs to give the female time to deposit 
others, but apparently this was the full complement. The nest wah 
a bulky platform of coarse sticks placed eight feet above the ground 
on the horizontal branch of a “ginger thomas” tree. 

60. CROTOPHAGA ANI (Linn6). Ani. Local Name, “Black Witch". 

Resident. Common on all parts of the island except the heavily 
wooded areas. Itte breeding habits are irregular. A set of seven 
eggs was collected Nov. 17, 1921 from a nest occupied by a single 
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pair of birds. The nest was well constructed of coarse sticks, having 
a deep, unlined cavity. The egg's were greenish blue in color, with 
a white chalky coating, scratched in several places. 

61. GYMNASIO NU PIPES NEW TONI (Lawrence). Newton’s Owl. Local 

Name, i i Kookoo bird ’\ 

Newton’s Owl. Local name, “Kookoo bird”. I have come to 
the conclusion that this species is now extinct on the island, after 
years of fruitless efforts on my part to obtain, or even hear, a single 
specimen. Thirty years ago it must have been a fairly common bird 
in its restricted area, the heavily wooded areas of the North Side. 
All the native “old-timers” who have been living in that vicinity 
all their lives are familiar with the little “kookoo-bird”, as it is 
known to them. In 1923 I was taken to a very old “tliibet tree” 
which was nothing more than a living shell. About twenty feet 
up there was a large hole in the side. Pointing at the hole, the 
aged cattle herder, who is still alive and living in the “village” at 
Little Fountain Estate, where he was bora, said to me, “A pair of 
kookoo-birds used to live in that hole, and I used to bear them bawling 
in the night.” Then T afcked him what the “bawling” sounded like, 
and tie anwered “koo-koo, koo-koo”, hence the local name. Then 
1 enquired, “how many years, about, since you remember seeing or 
hearing the last koo-koo bird?” Taking a hold of his heavy jaw 
with his roughened hands, he was thoughtful a moment, then calmly 
answered, “Boss, it must be done gone over eight or ten years.” I 
passed the word along among the North Side Villagers, that the 
person who could give me information leading to the capture of a 
“koo-koo bird” would be rewarded with five dollars. The offer still 
stands, but no owl's. 

62. ANTJROSTOMUS CATiOLlNENSIS (Gmelin). Chuck-will ’s-widow. 

Regular winter visitant. Nov. 9 (1); Nov. 12 (2), at Constitu¬ 
tion Hill Estate. Jan. 1(1); Jan. 16 (2), in the North Side Woods. 
Two specimens collected. Uncommon. 

63. OjRTHO ltHYXCUVH EXILJS EXILIS (Gmelin). Gilt. Crested Humming¬ 
bird. Local Name “Doctor Bird”. 

Resident. Not so common as the larger species, and prefer* the 
dense undergrowth of woods to the open country. A nest, made of 
cotton adorned with lichens, was taken Feb. 25, 1920, and was placed 
two feet above the ground in the crotch of a mahogany seedling. 
The two white eggs measured .44 X .31", and .50 X .31". 
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64. SEBICOTES HOLOSERICEUS HOLOSERICEUS (Linn6). Blue-breasted 
Hummingbird. Local Name, “Doctor Bird**. 

Resident, found everywhere, and on the neighboring inlets. A 
nest with two white eggs was taken July 1, 1929 from a mahogany 
tree. The nest was made of cotton adorned on the outside with 
lichens. It was placed eight feet up, at the crotch of small horizontal 
branch. Eggs .54 X .43", and .56 X .41". 

65. STREPTOCERYLE ALCYON ALCYON (Linne). Belted Kingfisher. 

Regular winter visitant. Sept. 10 (1); Oct. 9 (4); Nov. 27 
(6); Dec. 38 (6); Jan. 1 (2); Feb. 25 (1); Mar. 30 (4); Apr. 

9 (3); May 1 (1). Frequents all the lagoons and ponds on the 
islands. 

66. SPITYBAPICUS VARIES YARIUS (Linn6). Yellow-bellied Sapsucker. 

Jan. 3, 1924, I shot a female from the branch of a c4 giant thibet” 
tree on La Grange Estate. 

67. TYR ANNUS DOMINICENSIS DOMINICENSIS (Gmelin). Gray Kingbird. 

Local Name, “Chichery’\ 

Resident. A very common species, also found on neighboring 
islets. Breeds in May and June. Aug. 25, 1921, I took a set of 
three eggs, 1.08 X .78"; 3.08 X .78"; and 1.05 X -78", from a nest 
which was constructed of fine sticks, deeply cupped and lined with 
rootlets, placed five feet up, on the branch of an acacia. The eggs 
were light salmon red, with large and small spots of deep reddish 
brown and brown, wreathed around the larger end. 

68. ELAENTA MARTINICA RUSH (Selatcr). Riise’s Elaenia. 

Resident. Increasing rapidly, now common. Ranges over the 
island and two neighboring islet's. A nest found March 17, 1922, 
contained two eggs, .78 X *63", and .81 V .63", salmon with lilac and 
brownish ’spots, wreathed around the larger end. The nest was h 
frail platform of fine dry twigs, not lined, placed seven feet up on 
a bed of vines which draped over the top of a sapling. 

69. HIRUNTO ERYTHROGASTER (Boddaert). Barn Swallow. 

Regular transient visitor. Aug. 27 (40); Sept. 3 (12) ; Sept. 

10 (60); Oct. 21 (24); Feb. 29 (30): March 30 (15) ; May 5 
(50); June 5 (24) ; June 10 (1). Ranges over the island. Speci¬ 
mens collected. 
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70. PROGNE DOMINI CENSIS (Gmolin). Caribbean Martin. 

George Seaman observed a pair that remained in the vicinity of 
Estate Lower Love during 1917 and 1918, and evidently nested in a 
hole in the factory’s smokestack. Prom March to July, 1923, I 
observed two pairs flying about the smokestack of the Bethlehem 
sugar factory, and I believe they nested in one of the draught holes 
75 feet up. 

71. MIMUS POLYGLOTTOS ORPHEUS (Linn6). Jamaican Mockingbird. 

Resident. They are increasing rapidly. Apr. 21, 1919, I col¬ 
lected a set of four eggs, 1.00 X .75"; 1.00 X .75"; .97 X 75" ; .97 
X .75" pale bluish green heavily spotted with chocolate and brown, 
wreathed around the larger end. The nest was composed of coarse 
sticks lined with rootlets, placed two and a half feet above the ground 
in an acacia. 

72. MAUGAROPS FVSCATUS FUSCATUS (Vieillotj. PearJy Eyed Thrasher. 

Local Names, “Thrush” and ‘LSour sap Bird”. 

Resident. Very common among the “fruit gardens”. June 15, 
1921, I surprised a female on her nest, which was constructed of 
coarse sticks, scantily lined with rootlets, and placed at the bottom of 
a hole in an alligator pear tree. The three eggs measured 1.30 X 
88"; 1.32 X -88", and 1.30 X .88", and were spotle’ss glossy deep 
sea blue. 

73. VIREO OUV ACE US OL1VACEUS (Liirne). Jamaican Viroo. Local 
Names, “ Jolm-chew-it”, and “Greenlet”. 

Very common summer resident, also found on neighboring islets. 
They leave in August, returning in December and January, and nest 
in June. June 11, 1921, I found a nest suspended from the forked 
branch of a “turpentine” tree, twelve feet above the ground. It 
was made of soft grasses and cotton. The three eggs were all of 
the same size (.88 X .63"), and were white with fine blackish spots, 
wreathed around the larger end. 

74. COEREBA NEWTON I (Baird). St. Croix Honey Creeper. Local Name, 

“Yellow-breast”. 

Resident. Very common, ranging from seacoast to heavy woods. 
The breeding sealson is irregular. A nest, examined Sept. 30, 1921, 
was made of soft grasses and cotton, unlined, and situated four feet 
up in a sweet lime hedge; it was domed, with the entrance at the 
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side. The three eggs were all the same size (.69 X *50"), and were 
white with a salmon tint, finely Sprinkled with brown and chocolate. 

75. MNIOT1LTA VAIUA (Linn6). Black and White Warbler. 

Regular winter visitant. Sept. 10 (4); Oct. 6 (8) ; Oct. 8 (6) ; 
Jan. 1; Jan. 6 (3). Not common, and keep to wooded localities. 
Specimens collected. 

70. COMPSOTHLYPIS AMERICANA PUS1LLA (Wilson). Northern 

Pa nil a Warbler. 

Regular winter visitant. Sept. 30 (4); Nov. 6 (12) ; Dec. 30 
(20); Jan. 1 (25): Apr. 1 (30); Apr. 23 (30); Apr. 28 (1) ; 
Apr. 30 (10). Very common. Found in the woods, but more com¬ 
mon in the sage brush. Specimens collected. 

77. DENDROICA TIG It IN A (Gmelin). Capo May Warbler. 

Regular winter visitant. Sept. 8 (1); Nov. 14 (4); Dec. 11 
(4); Dec. 30 (2); Jan. 1 (8): Feb. 10 (1); Feb. 23 (4); Apr. 
19 O')- Uncommon. All these observations were made around Con¬ 
stitution Hill estate, where the birds kept to the open. Specimens 
collected. 

78. DENDHOICA PETECHIA CSV Cl ANA (Suudevall). Golden Warbler. 
Local Name, “Canary”. 

Resident. Rarely met with in wooded areas, preferring the open 
brush lands and mangrove bordered ponds and. lagoons. Nests in 
May. A iset of three eggs taken May 13, 1919, was white, with a 
greenish tint, spotted with blackish and gray, and wreathed around 
the larger end. Tile eggs measured .72 X .56"; .75 X .56" and .75 X 
.56" The nest was made of grass and lined with softer grasses, 
deeply cupped. It was placed three feet up in a “sage” bush. 

79. DENDROICA VIRENS VIRENS (Gmelin). Black Throated Green Warbler. 

Collected a male and female, Oct. 18, 1919, which were feeding on 
small green and brown caterpillars on a big “flamboyant” tree on 
Constitution Hill. 

80. DEN DliOJCA DISCOLOR (Vieillot). Prairie Warbler. 

Regular winter visitant. Sept. 1 (10); Sept. 7 (25); Dec. 30 
(1); Jan. 1 (20); Apr. 1 (30); Apr. 23 (25). Common. Found 
in the woods, but more abundant in the sage brush and open country. 
Specimens collected. 
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81. DENT) ROIC A PALMARYM FALMARUM (Gmelin). Palm Warbler. , 

Regular winter visitant; common. Oct. 6 (10); Oct. 16 (1); 
Oct. 20 (4); Jan. 1 (20); Feb. 23 (1); Apr. 30 (1). Confine 
themselves to the open country. 

82. SEIVRVS NOYEBORACEN SIS NOVEBORACENSIS (Gmelin). 

Water'thrush. 

Regular winter visitant. Sept. 1 (4); Sept. 5 (6); Sept. 18 
(10); Nov. 24 (20); Jan. 1 (15); Mar. 20 (10); Apr. 14 (10). 
Common along streams, ponds and lagoons. Specimens collected. 

83. SEIEPCS Al'HOCA PI ILLS A VPOCAP1LLUS (Lhnio). Ovmibird. 

Regular winter visitant. Sept. 15 (4) ; Dec. 30 (20) ; Jan. 1 
(20). Common in the woods. 

84. ir 1180X1A CANADENSIS (Linin'). Canadian Warbler. 

Feb. 17, 1924, 1 startled a cock of small birds that were feeding 
among the scrub mangroves bordering the Salt Pond. Following 
them for quite a distance 1 finally succeeded in obtaining a male 
which was in perfect plumage. There were about ten altogether. 

85. SE TOP HAD A PUT1C1LLA (Linin'). Redstart. 

Regular winter visitant. Sept. 1 (0) : Sept. 7 (4) ; Dec. 30 
(3); dan. 6 (5); Apr. 1 (1); Apr. 23 (15). Common in the 
woods, seldom seen in the open country. Specimens collected. 

SO. JJOLOQVISCALVS NIGEll BP A CHYPTEPU S (Cagsin). (Lawrence). 

Porto Rico Blackbird. 

Introduced from Porto Rico about 1917 at the “Whim” Estate, 
where they appeared to be doing very well, nesting in the large 
“thibet” trees around the proprietor’s mansion. Nov. 10, 1919, a 
pair had wandered as far as estate Constitution Hill. 

87. PI PAN O A EPYTJ1 POME: LAS (VieiJIot). Scarlet Taiuiger. 

Shot a male Apr. 20, 1919 which was feeding among the branches 
of a “turpentine” tree growing on the grounds of Peters Rest Public 
School. Perfect adult plumage. 

88. TIAEIS BICOLOR OMISSA (JarOine). Garib Grassqiut. Local Names, 
“Sin-bird”, and “Sparrow”. 

Resident. Common everywhere excepting the heavy woods. 
Irregular nesting season. A nest and three eggs were collected Sept. 
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25, 1923. Tie domed nest was made of soft grasses, not as com¬ 
pactly woven as the nest of the Honey Creeper, and placed three 
feet up in an acacia. The entrance was at the side. The eggs meas¬ 
ured .69 X .53"; .69 X -53", and .72 X .53". The ground color waS 
light grayish white, and they were sprinkled with dark brown, es¬ 
pecially around the larger end. 



A NEW LEAF-MINER OP COTTON IN PORTO RICO 

(NBPTIOVLA GOSSYPH new species) 

By W. T. M. Forbes 1 pnd M. D. Leonard 2 

Introduction 

On March 6, 1930 a small cotton field was found near Juana 
Diaz in which the leaves were severely infested by a leaf-miner. A 
minute moth which appeared black-and-white banded to the naked 
eye, was noticed on a number of the leaves and judged to be as¬ 
sociated with the trouble. Facilities were lacking at the time for 
collecting and preserving specimens, but a quantity of the mined 
leaves were gathered. 

During the course of that day and the next, a number of cotton 
fields were carefully examined in the vicinity of Ponce, Tallaboa, 
Yauco and Sabana Grande, and the leaf-miner was found to be 
present in all, with one or two exceptions, in greater or less numbers. 
Most of the mines seemed to be empty and moths were not again ob¬ 
served, though they are so small as to have been easily overlooked. 

On March 8th several fields of cotton were examined in the vicin¬ 
ity of Arecibo and Oamuy on the North Coast. The cotton here 
was all young, being only a few inches high. Two or three leaves 
only were fonnd showing a small mine or two apiece. 

Upon reaching the laboratory in Rio Piedras on the 10th it was 
found that the leaves had either badly moulded or had dried. 
Three greenish lepidopterous larvae, however, were dissected from 
the end of fresh mines and one naked pale greenish pupa was found 
on the surface of a leaf. These all died in a day or two. 

No reference to a leaf-miner in cotton could be found in literature 
available nor any record of such in the files of the Insular Experi¬ 
ment Station. Nor was a leaf-miner mentioned in the paper on 
“Cotton Insects of Porto Rico” by E. G. Smyth, Ent, News 31: 
121-125, 1920. 

Further opportunity to collect additional material did not present 
itself until April 5th, 1930 when in company with Dr. J. G. Needham 
of Cornell University a field of cotton was visited near the one first- 
mentioned near Juana Diaz. The work of the leaf-miner was ex- 

1 Of the Department of Entomology, Cornell University, Ithaca, N. Y* 

* Of the Division of Entomology, Insular Experimental Station, Rio Piedras, Porto Rico. 
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ceedingly abundant but all the mines examined were empty and no 
moths could be found. Another field just north of Villalba was 
found to be much more lightly infested but here three or four mines 
were found containing larvae. 

Prom these two fields a considerable number of leaves was brought 
back to the laboratory. It was not possible to examine them care¬ 
fully until the 8th. On this date a number of cocoons were found, 
mostly on the lower surface of the leaves, and three or four larvae 
were dissected from the mines. The cocoons were confined in shell 
vials and on the 15th eight moths were, found, a couple of these un¬ 
doubtedly having emerged the day before, since they were already 
dead. On April Kith four more moths had emerged and on the 17th 
three additional adults were obtained. 

Further field observations were made in two cotton fields on 
April 18th near Guayanilla. In one, a dry field where no new leaves 
were being put out the mines wore old and apparently all deserted. 
Every leaf examined, however, had been infested, many having nu¬ 
merous mines. In the other field the plants were producing, new 
foliage. Here the condition of tin* old leaves were as in the other 
field: the new leaves showed a moderate number of fresh mines. 

Food Plants and Origin 

The cotton referred to in this discussion is all Sea Island cotton 
(Gossypium barbadense L.). This type is being increasingly grown 
commercially in Porto Rico and is found by many farmers to be a 
profitable crop, especially desirable in some eases as a substitute 
crop on land which will not produce a profitable crop of sugar-cane. 
There was during the growing season of 1929-1930 about 14,000 acres 
of Sea Island Cotton in Porto Rico, divided between about 4,000 
acres on the South Coast and about 10,000 on the North Coast. 

On April 24 and again on May 20 a number of fields were exam¬ 
ined on the North Coast throughout the length of the cotton growing 
belt. Altho by the latter date a number were well along towards 
maturity and the plants large no evidence of the presence of the 
leaf-miner could be found. On May 21.st several fields were exam¬ 
ined on the South Coast. The plants were all old and the crop had 
apparently matured and been for the most part picked. Abundant 
evidence was present of earlier infestation, but even where green, 
fairly new 1 foliage was present, no new infestation could be found. 
The same condition obtained about ten days later. Apparently there 
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is a distinct season of activity and non-activity of the insect in rela¬ 
tion to the cotton on the South Coast. 

Casual search on tree cotton (Gossypium hirsutum L.) has failed 
so far to disclose evidence of this leaf-miner on the Island of Porto 
Rico. On April 30th, however, we examined several tree cotton 
plants near Puerto Real on Vieques Island. One leaf had a small mine 
which appeared to be characteristic of this species. We have as yet 
had little opportunity to search for.it in other specie* of Gossypium 
known to occur in Porto Rico, or in other Malvaceae of which there 
are several species occurring here. 

It cannot be determined at present whether this leaf miner is in¬ 
digenous to Porto Rico or not. So far as we can ascertain, no Nep- 
tievda has yet been recorded from the West Indies, and no Ncpticula 
has yet been bred from cotton in any part of the world. It seems un¬ 
likely that an insect whose work is so conspicuous on a crop that has 
been so carefully observed by official entomologists in the past, should 
have been entirely overlooked, so there is a possibility that the species 
has recently come over from some other Malvaeeous food, or from 
some other part of the world. The two-banded species of Xepticula 
seem to be most characteristic, of the New World, however, and the 
probability is that the species is actually indigenous to the Antilles 
or to Central America. It should be sought for in the other cotton 
growing areas of this zone, especially in regions where cotton is 
grown in small amounts or semieommercially among native vegeta¬ 
tion. 


Description of the Stages 
THE EGG (PE. XV, FIG. tf; 

IJnhatched eggs have not been found, but the egg-sliell is as fol¬ 
lows: about .17 mm. in length and about .14 mm. at greatest width; 
broadly elliptical, somewhat convex on free surface, shining, trans¬ 
lucent. white, and without noticeable sculpture under the high power 
binocular. 

THE LARVAE (PL. XV, FIG. 2) 

Length 2.5 min.: green with the chitinized parts of the head 
pale brownish; somewhat flattened; the legs represented by high 
conical projections or lobes on the nieso- and metathorax and on the 
2nd to 7th segments of the abdomen; first and last 3 abdominal 
segments noticeably reduced in size; the structure of the head and 
the arrangement of the setae are as usual in the family. 
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THE PUPA (PL. XV, FIGS. 4 AND 5) 

Length, 1.3-1.5 mm.; color pale green, the abdomen somewhat 
darker, without markings; cuticle thin, soft and transparent; of a mo¬ 
dified incomplete type, stout and flattened; wings and hind legs reach- 
big to end of body; antennae half as long; tongue rudimentary; append- 
ages soldered but not strongly so, with all their parts easily recogniza¬ 
ble; prothorax much narrower than head in dorsal view; abdominal 
segments effectively immovable ; no obvious setae or spines except on 
the last segment which has a larger anterior pair of projecting teeth 
and a smaller posterior pair; last abdominal segment truncate and 
slightly bifid behind; middle abdominal segments each with a 
transverse row of spiracles, only distinctly visible on the cast pupa- 
shell; scape very large, covering the eye except a small ventral por¬ 
tion ; maxillary palpi conspicuous, transverse, extending behind the 
eye from antenna to maxilla; labial palpi short, completely exposed, 
the short tongue and labial palpi leaving the ventral surface of the 
body largely exposed. 

THE COCOON (PL. XV, FIG. 1) 

About .1.8 by 1 mm. White, oval, flattened, strongly narrowed 
to the posterior end where it is stained by a brown dot of the last 
frass; broadly rounded at the anterior end, where there is a hori¬ 
zontal slit its whole width, for the emergence of the moth, closed be¬ 
fore emergence by a few silk threads. The cocoon usually bulges on 
one side more than the other. 

THE ADULT (PL. XV. FIG. 3) 

Expanse 2.8 mm. Black, with a slight purple irridescence. 
Head cream color, including palpi, occiput and eye-caps; tuft deep 
ochre or dull tawny. Antennae fuscous. Fore-wing with two pale- 
gold fasciae, the more basal one somewhat darker and slightly less 
iridescent, twice as wide on inner margin as on costa, and with its 
outer boundary somewhat offset on the fold (see figure); second 
fascia somewhat widened to inner margin and slightly constricted at 
middle of wing, slightly wider than first fascia at costa, but much 
narrower at inner margin. Apex more shining, occasionally appear¬ 
ing silvery in a favorable light. Fringe about apex with a black 
basal line, the outer part nearly white and strongly contrasting, 
dorsal fringe mouse-gray. Hind-wing light gray with mouse-gray 
fringe. Thorax lead-gray, the tegulae somewhat darker. Abdomen 
fuscous. 
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We have come across no description of an old-world Nepticula 
that Could be confused with this. In Miss Braun’s key 3 it will run 
most nearly to N. bifasciella Clemens, from which it will differ by the 
fact that the ground of the fore-wing is all of one color, and by the 
much smaller size. The two bands of N. epicosma Meyrick '15, from 
South America, differ in position. 

Type locality. Juana Diaz, Porto Rico, Holotype and eight para- 
types, Cornell University, type No. 948. 

THE MINE (PL. XVI) 

Slender, sinuous, but if straightened out would be on the average 
rather more than 25 mm. in length: ends in the usual slight enlarge¬ 
ment with a crescent-shaped emergence hole on under surface of the 
leaf. In the first half of the mine the frass is arranged in a zig-zag 
line of arcs, each arc being composed of half a dozen dots. In the 
latter half of the mine this changes over into a single continuous line 
of fluid frass; the transformation being either abrupt or gradual. 
In weathered mines the zig-zag first portion of the frass line tends to 
disappear. The mines cross each other freely and infrequently run 
into each other. 

In fresh leaves on the plant the mines are almost invisible on the 
upper surface but when the lower surface is examined they may be 
readily traced since their surface is noticeably raised and in the older 
portions the mines are slightly reddish or purplish. When the leaves 
become old and dried the mines become whitish in marked contrast 
to the darkened leaf surface and are then especially conspicuous on 
the upper surface. 

Life-History 

Pressure of other work and lack of sufficient opportunity to rear 
moths in confinement have not as yet permitted us to determine the 
full life-history of the cotton leaf-miner. Some information lias 
however been accumulated. 

The eggs themselves have not been found but the egg-shells could 
be readily located under a high power binocular by tilting the leaves 
slightly towards the sun-light when they then appeared on the lower 
surface as tiny glistening dots. This simple method of locating Nep¬ 
ticula eggs was suggested by Prof. C. R. Crosby of Cornell University 
in his bulletin on the plum leaf-miner, Nepticula sling erlandella 
Kearfott, (Cornell Univ. Agr. Exp. Sta. Bui. 308, 1911). Egg-laying 

. * Nepticulidoe of North America. Trans. Am. Ent. Soc. 43: 155, 1017, largely re- 

8? n i023 3n * Lopidoptera of New / York”, Cornell Univ. Agr. Exp. Sta. Memoir 68: 84- 
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has not been observed but probably takes place in the evening or at 
night as is the ease with several lepidopterous leaf-miners, including 
the coffee leaf-miner (Lencoptera coffeella Guerin) and probably with 
the plum leaf-miner. The eggs are laid singly on the undersurface 
of the leaves, and as far as observed in the fork of two veinlets, a 
portion of the edge of the egg often being somewhat concealed be¬ 
neath the veinlet, so closely is it applied to the veinlet. A small 
blackish dot of frass can usually be seen within the empty egg-shell. 
The larva upon hatching apparently enters the leaf tissue directly 
thru the surface of the egg-shell next to the leaf since no break in 
the chorion is noticeable on the side away from the leaf surface. The 
mine undoubtedly starts at the egg-shell but is usually indistinguish¬ 
able for a short distance away from it. 

in the laboratory where infested leaves have been confined in 
jars or boxes, the larvae, when full-grown, have always formed their 
cocoons on the leaves. These have been attached usually to the un¬ 
derside against a vein and so firmly as to permit dissecting out the 
pupa with a single needle without tearing the cocoon loose from the 
leaf. It may be that in nature pupation takes place in the soil. We 
have been unable to find cocoons on the leaves in the field even in 
heavily infested cotton. As further evidence of this possibility two 
or three naked pupae have been found on the surface of a leaf in the 
laboratory. The length of the pupal stage is apparently about a 
week to ten days; or at least that is the time elapsing from the for¬ 
mation of the cocoon to the emergence of the adult. 

When ready to emerge the pupa works its way forward, splitting 
the very thin silk at the anterior end of the pupa about one-third the 
Way down. The empty pupa shell projects slightly from the cocoon. 
Emergence apparently takes place in the early morning, since the 
moths were found only in the morning in the shell vials in which 
pupae had been confined and never by late in the afternoon. 

Parasites 

Several specimens of a black and of a yellow Clialcis fly have been 
observed on leaves confined in the laboratory and infested with this 
leaf-miner. They undoubtedly are parasitic, although this point has 
not yet been definitely established. The leaf-miner is easily suscepti¬ 
ble to parasitism in the mines and undoubtedly further observations 
will establish parasitism since the coffee leaf-miner also seems to be 
readily parasitized in Porto Rico. 
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Economic Importance 

During the three months this leaf-miner has been under observa¬ 
tion it lias not been difficult to find cotton fields of one to several 
acres in extent in the southern part of the Island in -which almost 
literally one hundred percent of the leaves have been infested. Some 
of the younger and smaller leaves will contain but a single mine 
while many older and larger ones may have many mines. Appar¬ 
ently. however, little premature shedding of the foliage occurs even 
on plants Which are severely infested. It must be regarded there¬ 
fore at the present time as merely a minor pest of cotton but of pos¬ 
sibly greater potential importance in the future. It is difficult to 
believe, however, that as considerable infestations as have been ob¬ 
served should not interfere to an appreciable extent with the proper 
functioning of the leaves with consequent reduction in size and qual¬ 
ity of the crop. 

Should the insect assume sufficient proportions at any time in 
the future so as to make remedial measures seem worth while one or 
two thoro applications of nicotine sulfate (“Black Leaf 40”), 1 
part in 800 parts of water, directed against the underside of the 
leaves would undoubtedly kill a large proportion of the larvae in the 
mines. This material is used very successfully for the control of the 
coffee leaf-miner. Lrurophrn coffedict Guerin, in Porto Rico in the 
seed beds. In order to cheapen the cost of the spray as far as pos¬ 
sible a considerably greater dilution of the nicotine sulfate could un¬ 
doubtedly be used by adding a sufficient quantity of Penetrol, a re¬ 
cently discovered very effective activator for nicotine. 

EXPLANATION OP PLATES 

Plate XV. (All greatly enlarged) 

Pig. 1 Cocoon. 

Pig. 2 Pull grown larva, side view. 

Pig. 3 Moth. 

Fig. 4 Pupa, ventral view’. 

Pig. 5 Pupa, dorsal view. 

P.ig- 6 Egg. 

Plate XVI. (About three-fourths natural size) 

Cotton leaves showing old, weathered mines on upper surface. 









A LITTLE-KNOWN ROOT-WEEVIL OF CASSAVA 

(OOEEOSTERNTTS SULCAXULUS BOHEMAN) 

By Mortimer D. Leonard 

Introduction 

• Under date of March 5, 1930, roots of cassava, or yuca as it is 
locally called, infested with a weevil were received from Mr. I. L. 
Torres, Director of Extension of the Insular Department of Agri¬ 
culture. These had been sent in by Mr. J. B. Roman, Agricultural 
Agent at Comerio, accompanied by a letter saying that he had per- 
sonnally seen the planting and that appreciable damage had been 
done to it. 

An adult weevil which had been dug out of the roots accompanied 
the specimens and several larvae were found in the roots. Subse¬ 
quently two or three more of the adults emerged. 

Specimens were submitted to Mr. Chas. W. Leng of the Staten 
Island (New York) Public Museum who replied that he and Mr. 
A. B. Mutchler of the American Museum of Natural History were 
unable to place the species. They therefore submitted it to Dr. Guy 
A. K. Marshall of the British Museum who determined it as Coelos- 
iernus sulcatuhis Boheman, with the statement that it was origin¬ 
ally described from Guadeloupe and had previously been represented 
in the British Museum by but a single specimen. 

On March 21, in company with Messrs. Torres and Roman the 
writer visited the farm w r here the weevil had been found. It is owned 
by Don Pedro Tauon in the Barrio of Dona Elena and is at about 
1,800 ft. altitude, an hour by horseback up in the mountains. 
There had been about 2 acres planted in cassava which had 
been recently dug, the entire plants having been laid aside to 
dry out. From personal examination and from conversation with 
the grower we estimated that about 10 per cent of the roots were 
worthless altho the actual percentage of plants infested was some¬ 
what higher than that. A new planting* had been made and the 
shoots were just beginning to show above ground but w r e were unable 
to find any weevils or larvae in or near the “seed” pieces altho they 
were close to the old planting. The grower stated that he had not 
previously observed such damage, altho he had grown yuca for sev¬ 
eral years. We were unable to learn from where he obtained the 
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“seed” for the original planting on his farm but presumably it was 
from some nearby plantation, since cassava has been grown in that 
section for a considerable length of time. 

The only reference I have been able to find to a weevil infesting 
vuca is by R. S. Cunliffe (Yuca, Su Cultivo, Variedades, Contenido 
en Almidon y Fabrication. Cuba Est. Exp. Agron. Bol. 34:57-58, 
1916) who states that in the island of St. Vincent a species of 
Cryptorynchus has been found as a stem borer [taladrador del tallo]. 
I have, however, been unable to locate the original in any of the 
reports of the St. Vincent Department of Agriculture upon which 
Cunliffe must have based this statement. Furthermore F, W. Urich 
in a paper entitled Cassava Insects in Bui. Dept. Agr. Trinidad and 
Tobago 14 (2) : 38-40, 1915, gives records of cassava insects in other 
countries but makes no mention of this weevil in referring to the 
pests of the crop recorded from St. Vincent. 

History and Distribution 

Coelosternus sulcatulus Boheman was first, described in Carl J. 
Sohoenlierr’s “Genera et Species Curculionidum ,, ) IV (I): 220, 
1837. The locality is given as Guadeloupe. The number of speci¬ 
mens upon which the original description was based is not stated. 
With the exception of the specimen in the British Museum it has 
not since been noticed until found last March in Porto Rico. Altho 
since that time several plantings of yuca in the vicinity of Rio Pie- 
dras and to the West along the North Coast to Areeibo have been 
examined, no further infestations have been found. It is possible 
that the species has become established in the higher altitudes in 
the Island but inquiry among the Agricultural Agents has so far 
failed to bring any further report of its presence. 

Food-Plant and Nature of Injury 

Cassava or yuca, Manihot Manihot (L.) Cockerell, is generally 
grown throughout the Island in small patches of usually an acre or 
two or even less. Altho none is grown for the commercial produc¬ 
tion of starch it forms an important source of food for the natives 
who eat the edible storage roots. 

Strictly speaking it is not the roots themselves but the under¬ 
ground part of the stem in which the larvae feed. The plants found 
infested near Comerio had the basal, woody part of the stem which 
lies immediately underground and usually parallel to its surface, 
tunneled by the grubs. Altho the larvae do not feed in the storage 
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roots, injury to the underground part of the stem weakens the whole 
plant and reduces the size and quality of the storage roots. 

Description of Stages 
THE LARVA (PL. XIX FIG. 3) 

Length about 10 mm., body strongly curved; yellowish-white to 
pale brownish yellow with head capsule reddish brown, mandibles 
blackish. 

Some of the more important features of the larva appear to be 
as follows: body strongly curved, the first, second and third ab¬ 
dominal segments being slightly smaller than the remainder and 
than the thoracic segment’s, giving the body a somewhat constricted 
appearance at the middle. A large, elongate spiracle on the pro- 
thorax, about three times the length of the abdominal spiracles which 


Fig. A. 

Head of Larva 


are distinct and of moderate size, that of the eighth segment being 
uniform in size and shape with the others. Body glabrous except 
for the pale hairs found on each segment which are very fine, short 
and sparse. The eighth segment bears a pair of well developed setae 
towards the median line at about two-thirds of its length caudad 
when viewed laterally, from which point it slopes sharply to the 
caudal border; a well developed seta is located on each side on a 
prominent protruberance caudoventrad of the spiracle. The ninth 
segment is much smaller than the eighth and only about one-half its- 
width viewed laterally; it bears one set of setae on either side. The 
tenth segment is very small and glabrous and is neither dorsal nor 
ventral but more nearly terminal, the tip being just visible in lateral 
view protruding beyond the border of the ninth. 

The details of the mouth-parts (as far as could be determined) 
and of the arrangement of the setae on the head are as shown in text 
figure A. 
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THE PUPA (PL. XVIII FIGS. 1 AND 2 AND PL. XIX, FIGS 1, 2, 4) 

(Description drawn up from one specimen nearly ready to change 
to an adult and therefore brownish yellow with abdomen and parts 
of head dark brownish.) 

Length, about 12 mm. At first whitish, later becoming yellowish 
to brownish yellow as development advances. 

A prominent thoracic spiracle is located at the base of the pro¬ 
thorax. The beak has two transverse depressions just apicad of 
the antennae. There are seven prominent setae on tubercles on the 
head one on either side of the median line near the vertex and a 
transverse row of five just above the eyes, the middle one being just 
to the left of the median line. The frons bears two median setiger- 
ous tubercles. On the beak are setae on tubercles, but somewhat 
smaller, three on each half (viewed from in front) ; just above the 
base of the antennae, and near the tip of the beak are two more, 
still somewhat smaller. 

The prothorax when viewed from above is almost twice as wide 
as long, rounded in front and about one-third the way caudad swell¬ 
ing laterad to about twice the width. The basal angles are slightly 
extended backwards and the caudal border is extended caudad at 
the median line into two small protruberances thus giving the caudal 
border a sinuous outline. The prothorax bears eight pairs of promi¬ 
nent setigerous tubercles one apical and one subapical, one antero¬ 
median and one anterolateral, three postero-lateral, and one postero¬ 
median. There are a number of irregularly scattered spines, some¬ 
what smaller and less numerous towards the middle and hind part 
of the disc. Mesothorax with two pairs of smaller setigerous tu¬ 
bercles. Metathorax with a median transverse row r of three still 
smaller setigerous tubercles on either side. 

The first six abdominal segments viewed dorsal!y are about equally 
wide cephalo-caudad, gradually decreasing in width laterally and 
each with a transverse row' of small setigerous tubercles near the 
caudal margin; the seventh somewhat wider but narrow er with a 
transverse row of larger setigerous tubercles; the eighth still smaller 
both ways, posterior margin strongly convex and with two prominent 
median setigerous tubercles; the ninth segment small, transverse, 
with each posterolateral angle prolonged into a prominent chitinous 
process, below each of which is a small setigerous tubercle; the tenth 
segment is not visible from above but when viewed from below is 
small and appears to be protruding slightly from the encircling ninth 
segment; it is apparently glabrous. 
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Femora each with two prominent subapical setigerous tubercles on 
outside. Wing-pads extend to about the caudal border of the sixth 
abdominal segment. Longitudinal ridges on the wings prominent 
and with numerous small setigerous tubercles. 

THE ADULT (PL. XIX FIG. 5) 

The adult weevil is 6 to 7 mm. in length. Messrs. Leng and 
Mutchler have been kind enough to furnish me with a brief diagnosis 
and with a copy of the original description both of which follow 
quoted in full: 

44 Head with a Y-shaped raised ridge behind the eyes; coarsely 
punctate; scaly, scales on basal part smaller than on apical; apical 
end of the beak smooth shining but beginning on the apical half 
there are raised ridges, the middle one of which continues back to 
the base; basal half covered with scales. Scape of antenna 4 mod¬ 
erately short : funicle seven jointed, second joint longer than the 
third; club elongate and ’somewhat thickly pubescent. Pronotum 
Middcnly narrowed at apex and with a prominent raised median 
ridge on the apical half; coarsely punctate; vestiture consisting 
of rounded and elongate scales, sides more densely scaly; ocular 
lobes prominent. Elytra with the alternate striae prominent, in¬ 
tervals coarsely punctate and granulate, vestiture consisting of 
rounded and elongate scales. Under surface and legs somewhat 
densely scaly. Femora with two teeth on the apical half the one 
nearest the apex being the smaller; tibia? curved and with a curved 
tooth at the apical end.” 

4 4 Male, female. 22. C. Sulcatulus. Chevrolat. 

44 0valis, niger, dilute fuseo-griseo-squamosus; rostro tenui, valde 
areuato, basi confertim punctate, carinato; thorace punctatissimo, 
dorso antico argute carinato; elytris subtiliter bifariam punctato- 
striatis, interstitis alternis carinatis; feraoribus clavatis, omnibus bi- 
dentatis. 

44 Patria: Guadeloupe. A Dom. Chevrolat amice communicatus. 
Mus. Schli. 

44 Magnitudo, statura et summa similitudo Cryptorhynchi haemor - 
rhoei; clava antennarum elongata, rostro basi tantum carinato, 
thorace antice carinato, femoribus omnibus bi-dentatis, ab illo dis- 
tinctus. Caput breve, convexum, rugoso-punctatum, nigrum, squa- 
mis, depressis, fusco-griseis, tectum, vertice linea arcuata praedito; 
oculi oblongi, haud prominuli, brunnei; rostrum longitudine tho¬ 
racis, subtenue, teres, valde arcuatum, obscure ferrugineum, basi eras- 
sius, ibique supra carinatum, punctatum, squamulosum, de in ex- 
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trorsum nudum, nitidum, sub-1 aeve. Antennae in medio rostri sitae, 
subtenues, dilute ferrugineae, clava elongata, cinereo-pubescente. 
Thorax latitudine ba’seos brevior, anterius angustior, apice utrinque 
emarginatus, leviter con,strictus, lateribus valde rotundato-ampliatus, 
basi bi-sinuatus, supra modicc convexus, eonfertim punctatus, niger, 
squamulis unicoloribus fusco-griscis dense vestitufc, in medio dorsi cari- 
nula sat elevata, posticc abbreviata, instructus. Scutellum parvum, 
oblongum, nigrum, punctatum. Elytra antice thoracis basi nonnihil 
latiora et illi arete adaequata, humeris obliquis, obtuse sub-rotund at is; 
a medio apiceiri versus attenuata, apice ipso conjunctim rotundata, 
thoraoe vix triplo iongiora, supra valde convexa, postice declivia, 
punctis parvis, per paria approximates, squama pallida repletis, 
striata, inter,stitiis alternis costatis, alternis planis; nigra, squamulis 
fuscogriseis dense tecta. Corpus subtus nigrum, crebrc punctatum, 
dense dilute umbriiio-squamosum. Pedes longiusculi, validi, nigri, 
punetati, squamulis dilute umbrinis tecti; fomoribus clavatis, omni¬ 
bus subtus bi-dentatis. dente anteriore valido, posteriore parvo; tibiis 
nonnilril arcuati's, apice uncinatis; tarsi elongatis, subtus fulvo-spon- 
giosis.—Blui.” 

Further Notes 

In all, eight adults have been collected or reared, seven of which 
were on March 5, 17, and 21, 11)30. The eighth pupated in its tunnel 
on about March 30 and the beetle emerged about 3 weeks later, al¬ 
though the adult had remained in the pupal cell for several days 
before actually emerging from its exit hole in the wood. 

Of these specimens four are in the Collection of the Insular Ex¬ 
periment Station at Rio Piedras, P. R., and four were sent to Messrs. 
Leng and Mutchler, one of which is presumably in the British Mu¬ 
seum. 

The entire length of* the pupal cell is about 20 mm., each end 
being plugged with sawdust to a depth of 5 -7 mm. in order to hold 
the pupa securely in place. The diameter of the cell is about 4 to 
5 mm. (pi. XIX, figs. 1 and 2.) 


A Longicorn Twig-Borer 

On March 5, when the farm near Comerfo was visited for the 
purpose of observing the root-weevil a number of the cassava twigs 
were found to contain a coleopterous twig-borer belonging to the fam¬ 
ily Cerambyeidae. Unfortunately only one larva and one pupa were 
preserved so that the specific identity is in doubt. The larva meas- 
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ures about 18 ram. and is a dirty yellowish white. The pupa is about 
8 ram. in length and of about the same color. 

Patricio Cardin (Bui. 20 Est. Exp. Agron. Cuba, 1911, pp. 14-17 
and 24, Pis. V and VII) has discussed the injuries of two longicorn 
twig borers in cassava in Cuba. According to notes on file in the 
Insular Experiment Station, the more common of the two observed 
by Cardin in Cuba, Lagochirus obsoletus Thomas, was determined by 
Dr. E. A. Schwarz under this name, from a specimen collected at 
light by 1). L. Van Dine on March 26, 1911, in the Condado section of 
Santurco, P. R. It is listed, however, in Wolcott\s “Insectac Porto- 
riconsis” (dour. Dept. Agr. P. R. 7 (1) : 110, 1923) under L. araen - 
for mis L. This latter species is recorded (1. c.) also from the Cen¬ 
tral Mercedita, Yabucoa, P. It., Jan. 29, 1913 and from Rio Piedras, 
Apr. 15, 1912 (Van Dine Coll.) and Apr. 18, 1917 (R. T. Cotton 
Coll.) each from a single specimen collected at light. Presumably 
Cardin was really working with L. araenif or mis in Cuba. ' The spe¬ 
cies is undoubtedly a cassava feeder in Porto Rico but the pests of 
this plant have been little studied here. The Comerio material col¬ 
lected by the writer is undoubtedly however not this species, since 
according to Cardin the full-grown larva of L. araenif ormis measures 
about 29 mm. in length. 

The second longicorn discussed by Cardin, as a minor pest of cas¬ 
sava Lcptostylus biustus Lee., is not recorded in Wolcott's List from 
Porto Rico. It is possible however, that the Comerio specimens may 
belong to this species since it is apparently considerably smaller than 
L. araen if ormis. 


kxi’Lanation or plates 
Plate XVII. 

Section of part of underground cassava stem cut open longitudinally 
to show tunnels made by the larvae. About natural size. 

Plate XVIII. 

Fig. 1. Ventral view of pupa in its cell, about twice natural size. 

Note plug of sawdust at each end. 

Fig. 2. Dorsal view of pupa in cell, same size. 

Plate XIX. 

Fig. 1. Pupa, ventral view, above 3 X natural size. 

Fig. 2. Pupa, dorsal view, about 3 X natural size 

Fig. 3. Larva, lateral view, about 3 X natural size. 

Fig. 4. Pupa, lateral view, about 3 X natural size. 

Fig. 5. Adult, dorsal view, about 2% X natural size. 




PLATE XVII 



PLATE XVIII 









THE SUGAR CANE ROOT CATERPILLAR 1 
AND OTHER NEW ROOT PESTS IN PUERTO RICO 2 

By Francisco SeIn, Jr. 


Introduction 

The sugar cane root caterpillar was discovered by the author on 
the grounds of the Insular Experiment Station, Rio Piedras, Puerto 
Rico, in the month of November, 1925. The first caterpillar was 
found above ground late in the afternoon in cloudy, rainy weather. 
It had the anterior part of its body inserted into a tunnel in the 
tender part of an aerial cane root from which it was throwing out 
whitish excrement and upon being disturbed it ran for cover into 
the soil. Digging in the soil around the cane plant many of the 
roots were found to have been tunneled, the whitish excrement was 
observed near the injured roots and several of the caterpillars were 
collected. They were reared to adult in the laboratory on sugar 
cane roots. 

Systematic History 

The adults of this root-boring caterpillar were submitted to the 
late Dr. H. Or. Dyar of the United States National Museum who 
determined them as Snfetula yrumaUs Sehau's (Pyralididae Pyraus- 
time). In the annual report of the Director of the Insular Experi¬ 
ment Station of Puerto Rico for the year 1925-26, a few notes were 
published on the habits 8. grmnalis abstracted from the Report, of the 
Division of Entomology which latter was not published in full that 
year. In the Annual Report of the Insular Station for the year 
1927-28, in the Report of the Division of Entomology, the author 
reported that the study of the sugar cane root caterpillar had been 
carried to a point where it became evident that an error had been com¬ 
mitted when it was determined as Snfetula <jnmaUs Sehaus, 

The error is clearly explained by the venation of the fore wing; 
R* is stalked with R* and R* (PI. XXVI). The stalk varies some 
what in length as shown in Fig. 20. According to the key given by 
Hampson, (4) this character makes it impossible to place the sugar 
cane root caterpillar in the subfamily Pyraustimo to which the genus 
Snfetula belongs. 

The key to the subfamilies of the Pyralididse given by ForbeS (3) 

J P* r foradix aacchctri, new frttous and species. . . , 

8 The name of the Island of Porto Rico has officially been changed to its original form. 
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is intended to cover New York and neighboring States, TJ. S, A. It 
we try to rtm the Puerto Rico moth by this Key we find that there 
is no place for it. The first 1 reads: “Vein 1st A preserved in 
fore wing; tongue weak or absent; fringe on Cu weak or absent: 
SehoenobiiMe.” The second 1, or the alternative is: “Vein 1st A 
absent in fore wing/’ 

The Puerto Rican moth has vein 1st A preserved in the fore wing 
but, its tongue is present, well developed and functional. Dr. Forbes’ 
key could be enlarged to take in the new Pyralid by inserting 
another 1 between the first and second to read as follows: 1. Vein 
1st A preserved in fore wing; R- stalked with R* and It*; tongue 
well developed: Endotriehuue. 

In the key for the subfamilies of the Pyralid© devised by 
TIampson (4) for the Old World the Puerto Rican moth runs into 
the Endotrichina?, but in the key given by the same author for the 
genera of this subfamily (5) it does not fit into any but conies 
nearest to Diplopseustis. The author has therefore erected the 
genus Perforadix for the Puerto Rican moth, the description of which 
follows: 

The Genus Perforadix new genus, smaller moths, about % as 
large as Diplopseustis minima. 

Labial palpi (PI. XXVII, fig. 21b) obliquely upturned (in dead 
specimen's may be ponrect) the second joint longer than the head, 
thickly scaled and triangular, the third obliquely upturned and set 
at upper side of end of second (before apex in Diplopseustis , see 
IT XXVII, fig. 21a). Maxillary palpi more than half as large as 
the labial, third and fourth each very much broadened at tip and 
triangularly sealed. Eye large. Antenna simple and ciliate (PL 
XXVII, fig 22), Tongue well developed. Fore wing nearly three 
times as long as wide, broad at base, obliquely truncate at apex 
and slightly notched opposite cell. Diseocellular vein obliterated/ 
at most only very short stubs. Vein 1st A is a developed tubular 
vein at margin with interspaces of the normal width between it and 
the veins above and below it. (Vein 1st A is also present in Di- 
plopsrnstis minima .) Vein Cu» almost from angle of cell; vein 
?.rd A entirely lost Hind wing with wavy outer margin, the notch a 
little deeper between veins M* and M«; diseocellular vein obliterated; 
vein Cm from before angle of cell; Rs a short vein between base 
of Mi and Sc; R extending to about center of cell and then disap¬ 
pearing; 1st, 2nd and 3rd A faintly marked. 
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The Type of this genus is the following species; 

Perforadix sacchari new species. Wing expanse of 1cm. in 
the female and 9 mm. in the male. The color varies from dirty 
cream to a pinkish buff with some smoky shading. Costal edge dark 
with three half oeellated spots defined with dark bars. Ante- and 
post-medial lines slightly paler, the ante-medial defined with dark 
beyond and the postmedial before. Spots at the costa antemedial 
outly oblique to the fold, strongly innerly oblique and irregular 
to the edge, the dark edge emphasized on cell fold and inner 
margins. Outer line (post-medial) nearly perpendicular to op¬ 
posite cell then oblique to inner margin, the border emphasized with 
dark towards the inner margin. Ante-post-medial line's emphasized 
by light and dark at the eosta. Some black terminal dots, two at 
the notch opposite the cell and one at the lower notch more or less 
emphasized. Discal dot dark, vague and transverse; two or three 
inconspicuous line's in the fringe. Hind wing with black discal dot, 
a dark followed by a pale post-medial shade slightly exeurved and 
black terminal dots in fringed edge as in fore wing. Head and 
thorax concolorous; shoulder slightly darker. Abdomen also con* 
colorous with two or three transverse black stripes. Labial palpi, 
second segment fuscous outer edge pale, third pale with outer bar 
at middle. Maxillary palpi with basal half fuscous and remainder 
cream color. Antennae of ground color dorsally marked with dark 
band at scape and at each segment. Legs concolorous, front tibiae 
and tarsi barred with black, (PI. XXVIII fig. 23). In darker speci¬ 
mens the front tibiae and tarsi may be almost black, in light colored 
individuals the barring may be indistinct. 


Geographical Distribution 

According to Forbes (3), the Endotriehinas are almost entirely 
confined to the Old World. So far, we only know that Perforadix 
sacchari occurs in Santo Domingo and Puerto Rico and that on the 
latter it is found in sugar cane fields all over the island. 

Food Plant 

The roots of sugar cane, Saccharum officinarum L. is the only 
known food of the larva of Perforadix sacchari . Half grown larvte 
collected in the field among sugar cane roots by the writer have how¬ 
ever, been fed for some time on roots of Gynerium sagittatum (Aubl.) 
Reauv; bamboo, Sambma vulgaris, and corn. 
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Tjite Hoots op the Sugar Cane Plant 

The work of Venkatraman and Thomas (18) on the roots of the 
sugar cane plant in India demonstrated the importance of a con¬ 
stant production of new roots for the proper development of the 
cane plant. These authors have shown how the cane plant under 
favorable conditions, constantly replaces its root system with a new 
one and how this constant renovation allows the plant to adapt its 
root system to changing conditions. When the water table is high, 
the root system is shallow and when the water table sinks low, the 
root system becomes deep. From their studies, these authors reached 
among others, the following conclusion: 44 To get a good crop the 
sugar cane should be given facilities for the frequent production of 
new roots. ” 

Venkatraman and Thomas report a very interesting experiment 
in which they reproduced artificially conditions similar to those 
present in sugar cane plantations in Puerto Rico: 

“By a clover arrangement, originally designed by the junior author, it 
has been possible to grow canes away from the soil, on a definite number of 
roots and without any possibilities of other new roots developing. Under such 
conditions the plants gradually lost vigor and died out. When, however, a 
plant thus starved for fresh roots was given opportunities to develop them, 
the plant at once grew on in a remarkable manner.” 

And they repeat the conclusion that “the importance of a con- 
tinous development of fresh roots in the life of the sugar-cane' 
plant is thus obvious.” In the above publication the experiment, 
is illustrated with a color plate. The drying out of the leaves and 
the stalks when no new roots are produced, and the immediate pro¬ 
duction of vigorous normal green shoots as soon as new roots a re 
formed is remarkably illustrative of the conditions to be met with 
in Puerto Rican cane fields. In this Island the hard packed heavy 
soils do not allow for a constant production of new roots and in ad¬ 
dition, the soil animals destroy them as soon as formed. 

The Work of the Sugar Cane Root Caterpillar 

In Inost soils the majority of the roots of the sugar cane plant 
are found in the first twelve inches below the surface. In Puerto 
Rico the thing that immediately strikes the attention is that the 
roots are not aS long as they should be for their width. If we pick 
them up and look at them more closely we will see that in the major¬ 
ity of them the tips have been destroyed, that in others the tips 
have been injured and that there are many neat round holes on 
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their Surface. We will discuss later the other types of injury. Let 
us now take up the roots whose tips have been destroyed. Those 
in which the injury is old may show nothing but that the tips have 
gone, but those in which the injury is more recent, especially if the 
soil ils somewhat dry, will look as if the tips had not disappeared 
but had been mined out. When pressed between the fingers, these 
hollow tips feel somewhat like an empty glove finger. Obviously 
the central cylinder and cortex have been removed leaving nothing 
but the epidermis. If the soil had been moist, or if the injury were 
old, we could see that these bits of dead epidermis would have rotted 
away leaving no indication of how the injury was produced. If 
howevei’, the soil is not very wet and if there are plenty of fresh 
roots, some may be found in which the injury is very recent and 
probably near to it, in the soil we will see piles of whitish excre¬ 
ment and may find the root caterpillar. , 

By digging in the soil we may not be able to find such a good 
specimen of the work of the root caterpillar as that shown in (PI. 
XX fig. 5, A). Here the root was placed on the surface of the moist, 
soil in a petri dish and to take the photograph after the caterpillar had 
performed the injury it was not necessary to disturb the root. Other¬ 
wise tlie delicate shell of the very tip and the silk threads which 
hold it in place would have been destroyed. The entrance hole at 
B is obstructed with a few pellets of whitish excrement. Here the 
caterpillar (almost full grown) entered and tunneled into the tip 
eating out all of its contents. How economical it is of this, the 
favorite food, seems to be indicated by the silk threads extending 
from the frail perforated shell to the soil particles as if to facilitate 
a most thorough cons .mpth n. This detail is very interesting when 
vve consider that the supply of root tips is limited and that the 
destruction of the functional part of the roots will reduce the vigor 
of the plant and its capacity for further growth and further produc¬ 
tion of root tips. After tunneling out the tip, the caterpillar tun 
neled up the root on the other side of the entrance hole. In this 
upper part the epidermis being stronger required no silk reinforce¬ 
ment. Near to it, the piles of whitish excrement can be seen on 
the soil lumps. If this root had been injured in the cane fields, 
and the soil had been somewhat dry, the upper part of the hollow 
root would be the one we might find later when digging it out. 

In the same Fig. is shown another root, C, not as tender and 
succulent as A. Here a smaller caterpillar worked making the 
entrance hole as before at a short distance from the tip and laying 
out some silk threads to hold up the shell of the tip. At l), a more 
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mature root is shown, the tip of which had been destroyed in the 
field before it was placed in the dish. Here there was no tip to 
work on but one of the younger caterpillars tunneled in the cortex. 
Its pile of excrement can be seen on the side of the root near the 
tip. Pig. 3 in the same plate shows the appearance of such tunnels 
extending lengthwise like a furrow after the epidermis decays expos¬ 
ing them. 

In the same plate, Pig. 7, shows a main root with side or branch 
roots. The tip of this root had been destroyed in the field before 
it was dug out, and as a result of the destruction of the tip succulent 
'side roots had developed. (The three round feeding holes on the 
main root are not the work of the root caterpillar but of the Sym- 
phylid Hansenielia sp. as will be explained later.) This photograph 
shows again at A the typical tunneling of the thick tender root. 
It also shows another type of root-injury. B and C. were succulent 
but thin roots and a large caterpillar could not tunnel in them. It 
therefore ate them off arid nothing but parts of the base can be seen. 
This is what might to called “root severing” and is very interesting 
as will be seen later when discussing some erroneous explanations 
that have been advanced by other authors for root tunneling and 
severing in sugar cane in Puerto Rico. 

How far the caterpillar will tunnel inside the roots depends on 
how tender the roots are. The cortex in cane roots is thin and what 
the caterpillar eats is practically all the central cylinder. This be¬ 
comes very tough as soon as the root begins to mature and can not be 
used as food. Whether the caterpillar will tunnel or eat from the 
outside depends on the relative size between it and the root’s. 

Pigs. 4 and (> in the same plate show two view r s of a full grown 
caterpillar on a root near the entrance of the tunnel at the tip. This 
root is somewhat mature but soft enough to be tunneled. The photo¬ 
graphs give an idea of the comparative size of a full grown cater¬ 
pillar with that of a good sized cane root. 

Bionomics of Perfo radix Sacohari 

THE MOTH 

The moths of this species usually pass unobserved. They do not 
leave the cane fields and seldom come to lights at night. During 
the day time they remain concealed in the trash on the ground and 
among the dead leaves hanging from the stalks of the cane plants. 
When startled from cover during the day by beating the trash or 
dead leaves, they fly back to cover again. When alighting, they run 
briskly and hide deeply into the trash or cracks and cavities of the 
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soil. When caught in a net they tend to work their way out through 
the mefch. At dusk they leave cover and fly about. In the young 
cane plantations they probably fly low. In the older plantations, 
where the stalks are tall, and the moths more abundant, they have 
been observed in flight under the roof formed by the green leaves in 
a sort of ondulating up and down slow movement among the stalks 
and dead leaves hanging on them. 

The moths have not been observed feeding in the field or alight¬ 
ing on flowers. In the laboratory when confined in vials and petri 
dishes they extend the proboscis and take up moisture from the soil, 
leaves or sides of the container. They also take up sugar and 
honey solutions from bits of cotton seaked in them. In cane 
fields, however, the moth's probably take nothing else but water. 

As many as 164 eggs have been laid by one female collected in 
the fields and kept in a. petri dish with moist soil and a bit of moist 
cotton. The total number of eggs that each female can lay in nature 
is probably much greater. 


THE BUG 

The eggs have not been found in nature, but female moths col¬ 
lected in the field were confined in battery jar's with moist soil. Bits 
of trash and cane roots were placed on the surface of the soil. After 
sun down the moths were observed inserting the ovipositor under the 
bits of trash roots and lumps of 'soil and into the cavities and cracks 
of the soil. The eggs are laid singly or in groups, usually glued to 
the soil, bits of trash, roots, or to each other (PI. XXri). The shape 
or the eggs depends on the space in which they are deposited ami 
how close together they are laid. When laid singly with ample 
room they are spherical, flattened at the poles, and with light fur¬ 
rows running as lines of longitude and latitude. When laid in 
groups in small cavities they may he hunched somewhat like-grapes 
cr even flattened almost like scales. The color is pearly. The 
incubation period is about 3 to 8 days in April and probably does 
not vary much during the rest of the year. 

THE LARVA 

Eggs placed on moist soil in petri dishes in the laboratory have 
hatched and the larva 1 have been raised to adult by furnishing them 
with fresh tender cane roots. The very Ismail caterpillars make very 
small feeding holes into the tender tissues. As they grow they take 
to tunneling. When tender root tips are not available, they may 
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tunnel in the cortex of the mature roots, between the epidermis and 
the central cylinder. The very small caterpillars are feometim.es 
found inside their tunnels in the cortex of the more mature roots, 
but only on one occasion have we found one of the larger instar 
caterpillars inside its tunnel in a tender root tip. These larger cat¬ 
erpillars remain inside the root only while feeding, living for the 
refet of the time in the soil cavities. 

In nature, the newly hatched caterpillars probably move to the 
base of the cane plant where tender roots are being produced at the 
surface of the soil. Thence they reach the tips of the roots follow¬ 
ing the cracks and cavities of the soil. When all the root tips in 
one cane plant are destroyed, they seem to move to another plant. 
The habit of feeding above the feurfaee of the soil on the aerial 
cane roots in cloudy, rainy weather, that we observed when the in¬ 
sect wafe discovered, may indicate their ability to migrate from one 
plant to another above ground. The caterpillars are blind and shun 
the light, but in cloudy weather, at night, or even during the day 
time, under the trash that covers the ground in cane fields they 
may move about freely. 

The larval period lasts from 11 to 19 days at the end of which 
the full grown caterpillar measures 1 centimeter in length and is 
whitish with brown and light brown plates, (PI. XXIII, figs. 9 and 
10) and (PI. XXIY, figs. 11-14). 

THE PUPA 

At the end of its freeding period, the caterpillar moves towards 
the surface of the soil to pupate in a cell (PI. XX, fig. 2, A) about 
half an inch below the surface of the soil. The pupa (PI. XXV. 
figs. 15-17) measure’s from 4 to 6 mm. in length. When reared in 
the laboratory or collected into vials or petri dishes, if a cell can 
not be made in the soil, the caterpillars construct a frail cocoon with 
silk threads and bits of soil, excrement, etc. If enough loose feoil 
is available, the cocoon is constructed with soil particles thus creat¬ 
ing a cell. Such cocoons may be formed in nature under the trash 
in cane fields but we have not found them. The point is of interest 
because through cultivation to keep the soil loose and preserve 
moisture, some control might be effected. The pupal stage lasts from 
15 to 19 days and during this period the insect is very ^sensitive 
to any interference. Breaking up the cell or cocoon or any slight 
injury to the pupa may be sufficient to bill it. 
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NATURAL ENEMIES 


The only insects found in nature feeding on Perforadix sacchari 
are the larvae of a subterranean ant. This has been determined by 
Dr. W. M. Mann as Cerapachys sp. While digging in a moist clay 
loam, a nest of these ants was found in which an immobile and 
probably dead full-grown caterpillar of Perforadix sacchari was lying 
on its side, partly coiled, while several of the larvae of the ant were 
hanging from its sidels with their mouth parts attached to its epi¬ 
dermis. Ant larvae are usually fed by the workers and this habit 
of directly feeding upon a caterpillar is extraordinary. We have 
been able to witness it on 'ne occasion only. Cerapachys belong to 
a group of primitive sub** anean antis. The condition in which the 
ant larvoB feed direct?, pon dead or paralyzed caterpillars is ap¬ 
parently more primitive than the feeding of the larvae by the adull 
ants with regurgitated food. 

Due to the habit of the adult of P. sacchari remaining hidden 
during the day time, they are safe from lizards and by flying at 
dusk under the leaves of the cane plant and among the stalks and 
dead leave** hanging from them they are also safe from bats. Spid¬ 
ers are the only natural enemies that may destroy a few of the 
.adults. 


SEASONAL HISTORY 

The life cycle of Perforadix sacchari is completed in about one 
month and the generations overlap through the year so that the 
insect in all its stage's may he found in any one place at any 
time, except in the very young plantations. The roots of the cane 
plants in such fields, will however he found to he injured 
abundantly. This is to he explained by the presence of Symphylids, 
bristle-tails and sow-bugs which work on the roots. When inspect¬ 
ing the roots, it may seem remarkable that the injury is propor¬ 
tionately enormous as compared with the small numbers of soil ani¬ 
mals to be found. This will always be the case, and when the plan¬ 
tation is older and plenty of the work of the root caterpillar is to 
be found, it will also seem out of proportion to the number of 
insects present. 

The explanation of this is that these 'soil animals move rapidlv 
through the cracks and cavities of the soil and that they are small 
and soft and easily crushed while digging for them. They never 
remain close to the injuiy, but move on to another root-tip for their 
next meal. When the root-tips become scarce in one plant they move 
on to another. Thufc they may be scarce around the roots of a plant 
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which are practically all injured and more abundant around the 
fresh roots of some other plant. In judging the seasonal abundance 
of the root caterpillar these things must be taken into considera¬ 
tion. The abundance of the insect is dependent on the abundance 
of root tips. During moist weather, when the food supply is abun¬ 
dant, they will increase in numbers and cause more damage 
but the economic importance of tbe damage may be slight. With 
the advent of dry weather, on the other hand, the number of roots 
decreases and even though the caterpillars may also decrease in num¬ 
bers, the economic importance of \ damage increases because all of 
the roots may be injured or de; ^ ^ ^ Some observations seem to 
indicate that, the caterpillars are . * / bundant during the dry 
months in the fall of the year, and t <u "! eggs are injured by 
excessive moisture, but the data on this bt are insufficient. 

Other Soil Animals to be Considered 

Besides the root caterpillar we have mentioned other soil 
animals which work on cane roots. It is impossible to discuss or 
estimate the work of the root caterpillar without discussing and 
estimating the work of these other soil animals which are found 
always associated with it. Something has to be known about them 
before we can distinguish between the work of one and the other 
and estimate the relative importance of each. Because they make 
cavities in the roots we may call these pests the root boring animals. 

THE ROOT BORING ANTMALS 

During the course of these investigations on the root caterpillar, 
the existence of other new root pesiS of sugar cane has been di**- 
covered and the nature, extent and importune of their damage de¬ 
termined. These new pests have proved to be capable of injuring 
cane roots when isolated in vials even though Supplied with moist 
decaying organic matter of the types found in cane fields. 

The Symphylid , (Hanseniella sp., determined by Dr. IT. E. 
Ewing) is the animal that makes the neat round feeding cavities or 
pits so common in cane roots in Puerto Rico that it is almost im¬ 
possible to find a single root without them (PI. XX figs. 3 and 7, 
PI. XXI, d). The cavities are also very abundant on the roots of' 
bamboo, Bamhusa vulgaris . The present tendency is to consider the 
cortex of cane roots as unimportant and therefore this type of injury 
as insignificant. We know so little about cane roots that in the 
future this theory may change, for the cortex, if healthy, protects* 
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and nourishes the central cylinder. The pits made by tbe Symphylid 
may open the door to decay. A few of the Symphylid pits may at 
times be found near the root tips in the tender tissues. In these 
cases they are injurious and undoubtedly open the door to further 
damage by other soil animals or decay organism. The work of the 
Symphylid is of special interest to us because previous to its dis¬ 
covery, we naturally attributed its feeding cavities to the younger 
instars of the root caterpillar. This was rather annoying because 
the Symphylid is much more abundant than the root caterpillar and 
we felt quite baffled in trying to explain the enormous abundance 
of feeding cavities in terms of an insect which did not seen suf¬ 
ficiently abundant to be considered the logical cause or which at 
times could not be found at all. Incidentally, we have also cleared up 
another very interesting point, for Matz (9) in 1925 published a 
paper with photographs taken in Puerto Rico of feeding cavities or 
pits in sugar cane roots, quite similar, if not identical with those 
made by the Symphylid, attributing them to nematodes. This is dis¬ 
cussed later and more fully in this paper. 

The Brittle-Tails* {Xicoletia sp., and Lepisma ’sp.) Another cause 
for puzzling was the continuous finding of another type of feeding 
cavities or pits which are larger and not so evenly circular as those 
made by the Symphylid and not located in the cortex of the mature 
roots but at or near the tips in the tender tissues. These larger pits 
PL XXI, e) were not the entrance to tunnels and for a time we 
attempted to explain them as the work of the larger root caterpil¬ 
lars; but this was unusual because they never developed into tun¬ 
nels. They were merely feeding pits out of which the tender tissues 
had been scooped. They could also be found in the roots of bamboo, 
B. vulgaris and 0. sagittatnm on which the root caterpillar does not 
work. 

A large white bristle-tail (Nicoletia sp.) found in the soil near the 
cane, bamboo and G. sagittatum roots was isolated in vials arid found 
to 1)0 the cause of the larger pits. Another bristle-tail, smaller and 
golden-brown in color Lepisma sp., was also found to produce pits 
but this latter one is not so abundant as the former. When several 
bristle-tails in a vial are allowed to work on a root they may make 
several pits close together or even enlarge some of them, but they 
never make tunnels. Both bristle-tails have been determined by Dr. 
'T. W. Folsom and are probably undeseribed species. 

The Bow-Bug (Phil os cm culebrw Moore). When inspecting cane 
voots in the fields, sow T -bugs are frequently frotind in the soil among 
the roots and sometimes inside the root tips that have been tunneled 
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out by the root caterpillar. Sow-bugs (undetermined) had once been 
reported by Van Dine (17) in 1912 from one locality in Puerto Rico 
as causing serious damage to cane roots but had never again been 
•considered as possible pests of sugar cane. We have isolated them 
in vials with soil and decaying organic matter and found them 
capable of attacking the perfectly sound but tender cane roots. In 
doing this, they often start at or near the tip eating out irregular 
shallow cavities. If the sow-bugs are abundant, the cavities may be 
enlarged and all the surface of the tender root injured. Their in¬ 
jury may also start in otherwise sound roots at some feeding hole 
made by a Symphylid or bristle-tail in the tender tissues. The sow- 
bugs get into a pit and enlarge it into an irregular shallow cavity. 
Inside the tunnels made by the root caterpillar, sow-bugs may con¬ 
tinue the injury or merely feed on the decaying epidermis. In the 
field, sow-bugs are usually found near the surface at the base of 
the cane Istool but it is difficult to determine how much they are 
feeding on decaying organic matter and injured roots and how much 
on the tender newly produced roots. 

This species has been determined for the writer by Dr. J. <)., 
Maloney of the Division of Marine Vertebrates, TT. S. National Mu¬ 
seum. It was originally described by H. F. Moore (10) from two 
specimens collected under drift on the shore on Oulebra Island, P. R. 
Moore’s description has been copied by Dr. Harriet Richardson (11) 
in her Monograph of the Tsopods of North America. 


THE OI/t> ROOT PESTS 

The White Grubs. There are several species of white grubs 
( Phyllophaga ) and the larva? of the rhinoceros beetle, Stratacgvs 
titanus, which attack the roots of sugar cane in Puerto Rico. The 
rhinoceros beetle larva; are not common, but the Phyllophaga species 
are found all over the Island and at certain times in some localities 
are quite abundant and injurious. This is especially true of ’some 
localities in the South Coast of the Island. Through the rest of the 
Island they are always to be met with when digging out cane roots, 
but ordinarily they are not sufficiently abundant to become important, 
and many plants will always be found that have not been injured 
at all by white grubs. The white grubs eat off the roots. They 
may sever them, or, beginning at the tip, keep on eating until the 
tender parts are consumed. The injury when not fresh may resemble 
the work of the root caterpillar, hut when fresh there can be no 
mistake. In the first place, if white grubs are the cause of the 
injury, they will be found near the roots (they take about nine 
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months to develop and moved very slowly through the soil). In the 
second place white grubs can never produce the emptied out root 
tips characteristic of a root-borer, nor do they produce the piles of 
whitish excrement. The root caterpillar is found in more or less 
the same abundance throughout the Island, while white grubs are 
abundant sporadically and in restricted localities. Very frequently, 
the work of the root caterpillar (and the other root boring animals) 
will seem the only possible explanation for the drying out of the 
cane when no white grubs or indication of white grub injury is to 
be found. In such situations the roots may be long and apparently 
normal, but upon close examination the tips will be found to have 
been destroyed or injured. 

The Xe mat odes ami Oilier Organisms. It is well known that 
nematodes work on the roots of sugar cane in Puerto Rico causing the 
characteristic hypertrophies or “dubbing”. They are, however, 
found only in light sandy soils or in light soils with a. very porous 
subsoil and seldom if over in the heavy clay loams which constitute 
a considerable percentage of the soils of the Island. Furthermore, 
even in the light soils, nematodes are ordinarily of little or no 
economic importance in Puerto Rico. 

Matz (9) who studied “root disease” at the Insular Station of 
Puerto Rico from 1919 to 1922 and then continued his studies in the 
South Coast of the Island, attempted to explain the feeding cavities 
or pits found so commonly in sugar cane roots in terms of nematodeb. 
In doing this, Matz’s method was purely speculative for apparently 
lie never reproduced the injury experimentally under controlled con¬ 
ditions. He also admits these two contradictory facts: (1) that the 
pits are found in cane roots commonly all over the Island in the 
heavy clays as well as in the light sandy soils, and (2) that nematodes 
seldom if ever occur in heavy clay soils. 

Hut, if pits in cane roots are found all over the Island in all 
types of soils, the causative organism can not he of limited distribu¬ 
tion. The animal which makes the pits must necessarily occur in 
all types of soil and be proportionately abundant to the amount of 
injury. The Symphylid, Hanseniella sp., answers these requirements. 
It can be found easily in any cane soil and will produce neat round 
juts in the cortex of perfectly sound cane roots in vials in the 
laboratory. 

Similar pits are common in sugar cane roots in Louisiana. Matz 
mentions in his paper that in Louisiana Snails were considered to be 
the cause of the pits. Recently, in 1927, Spencer and Stracener 
(14) have demonstrated experimentally that the pits in Louisiana 
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are made by the Symphylid, Symphylella sp. A comparison of the 
photographs of the pits in cane roots caused by the Symphylid 
Symphylella fep., in Louisiana with those attributed to nematodes by 
Mat# in Puerto Rico and with PL XX, figs. 3 and 7 and PL XXI, d in 
this paper will show their close similarity. 

- According to Matz, the gravid females of a nematode living in 
the cortex of the cane roots caused the cavities or pits which could 
not become noticeable until the epidermis rotted and the nematode 
abandoned the cavity. But the pits are frequently to be found near 
the tender tips in tissue's so young that Matz’s explanation would 
he untenable. Thus it seems quite evident that Matz was mistaken 
in attributing the pits to the work of nematodes. Credit is due 
to him, however, for having been the first to observe, report and pub¬ 
lish photographs of pits in sugar cane roots in Puerto Rico. 

The Weevil Root-Borer. The work of the larva? of Diaprepes 
spengleri —tunneling in the underground parts of the stem or root 
stalk—is common in certain localities, especially on the South Coast 
of the Island and the insect is very well known to all. Its common 
name, however, is inappropriate although very interesting to us 1 k> 
cause it indicates that those who named it were familiar with a type 
of root injury—tunneling—which they considered important but the 
cause of which was unknown. Apparently, in suggesting Diaprepes 
as the cause they were giving it the benefit of the doubt. Thus it 
Las been called the “sugar cane weevil root-borer” or the “root- 
borer of sugar cane”. These terms erroneously convey the idea 
that there was known at that time some other root-borer of sugar 
cane not a weevil from which it had to be differentiated, besides 
loading one to believe that the ability of Diaprepes to tunnel or 
bore in cane roots is a proved fact when actually it is nothing more 
than a supposition. No one has ever found the larva of Diaprepes 
boring or tunneling in cane roots or determined this ability experi¬ 
mentally. The adults, of course, leave the soil as soon as they 
transform and practically never eat cane leaves preferring those of 
Lushes and trees on which the eggs are laid glued between two 
leaves. According to Jones (7) : 

“The larvae apparently do not enter the large root-stalks of the cane 
until some time after issuing from the eggs. During the intervening time 
they probably feed upon the smaller roots, and it is possible that they do not 
require living roots altogether, but subsist in part upon decaying vegetable 
matter. Later they enter the root-stalks making tunnels therein. 1 1 

The root troubles or “root disease” of sugar cane have been the 
subject of investigation ever since the Insular Experiment Station 
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became established in 1910. Investigators of world wide reputation 
such as Van Dine, Van Zwalluwenburg, Rmvtli, Wolcott, Johnston, 
Stevenson, Matz and Earle studied the problem most intensively. 
Up to the present, there has never been one record of the larva? of 
Diaprepes found tunneling in cane roots. There is a possibility that 
if they were responsible for all the tunneling one finds all over the 
Island, at least one specimen would have been found directly associated 
with the injury. Instead, we sense in reading their work that all these 
investigators were continually meeting with types of root injury, 
(pitting, pruning, severing and tunneling) which they could not at¬ 
tribute to any known organism. Hence the name 44 weevil root- 
borer 1 ” for Diaprepes when if should have been more properly called 
“root-stalk borer”. 

As late as 1919, we still find Smyth (13) explaining root tunnel¬ 
ing in terms of Diaprepes which he calls the “sugar cane root-weevil” 
without having found the larva* doing the damage in the fields or 
reproducing it experimentally in the laboratory. 

Thf Hoot Mite. In the same year, Smyth (13. 14) reported the 
mite, f ’ropodits sp. with the common name of “sugar cane root mite” 
staling that ibis animal: 

‘‘Eats into, severs, and sometimes tunnels the roots. Damage sometimes 
serious. This pest was first noted in the Arecibo district ♦ . . and has since 
been found abundantly at Rio Piedras and in other districts. Its damage 
arises from its attack on the roots which in some cases it tunnels and severs 
to a considerable degree. Although . . . the roots showing its injury are in 
many cases diseased and partly decayed, it has been found attacking also 
healthy roots, so in some cases is believed to be the primary cause of root 
decay. ’ T 

Apparently what Symth found was the unknown injury and some 
mites associated with it, but nothing in Smyth’s paper indicates that 
ho over attempted to reproduce the injury experimentally. In at¬ 
tempting to test whether this or any other mite found associated 
with cane roots could injure them, the first and main difficulty we 
have met is the scarcity of the mites. One or two could be found 
once in a while, but never in sufficient abundance and in constant, 
association with the fresh injury to make them suspicious of it. 
The very few found associated with decaying roots were not deter¬ 
mined, but when isolated with tender sound roots in vial's they did 
not injure them. As an explanation of why they are found occasion¬ 
ally among cane roots Smyth himself in that same paper referring 
to the Uropodus mite, writes: “This animal belongs to a group of 
mites which possess the habit of attaching themselves to beetles as 
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means of transportation and distribution . 99 Since Phyllopkaga and 
fitrataegus as well as Dyscinetus beetles are found in the soil among 
sugar cane roots where they hide or go to oviposit, this might suffice 
to explain why the mites are found occasionally in the same situa¬ 
tions. It does not necessarily follow however that they are injurious 
to the roots. As a matter of fact they have sometimes been consid¬ 
ered beneficial when apparently attacking larvae, pupae and eggs of 
Phyllopkaga and Stratcegus, They might also possibly attack the root 
caterpillar. 

Diseases Whose Symptoms Might bf. Confused With Those 
of Root Injury 

(htmniosis and Dry Top Rot. Gumming disease or gum in os is is 
caused by Bacterium vase alarum and dry top disease is eaused by 
Ligniera (Plasmodiaphora) vascularum (Matz) Cook. In both diseases 
the vascular bundles are obstructed by the causative organisms and 
the products resulting from their activities. This prevents the water 
and plant food elements from reaching the leaves and the elaborated 
foods from moving downwards from the leaves into the stalk and 
loots. The symptoms above ground are the drying out of the leaves, 
the dying out of the tops and the final drying and dying of the 
plant. These symptoms might be confused with thofce of root injury 
but the existence of the two diseases can easily be determined in most 
cases. In the first place, some varieties are immune to both disease's 
and dry top rot is found only in wet soils. In the second place cross 
sections of the bases of the stalks will show in the case of gnmmosis 
the yellow exudations of gum from the bundles, and in the ease of 
dry top rot the orange color of the bundles characteristic of each 
of the two diseases. 

Root Disease. The symptoms of root disease in the steins and 
leaves would be the same as the symptoms from root injury produced 
by soil animals and quite similar also to the symptoms of gummosis and 
dry top rot since in either case the plant suffers because the circula¬ 
tion of water and soil solutions is affected or checked. Root disease 
is supposed to be caused in Puerto Rico by species of Pythium and 
Plasmodiophora. Matz (8) at the Insular Experiment Station wafc 
able to destroy healthy cane roots by inoculations with pure cultures 
of these fungi, but in the field they are supposed to be facultative, 
that is, able to attack the cane roots only when injured by soil ani¬ 
mals or weakened by adverse soil conditions. Apparently an experi¬ 
ment has never been conducted in Puerto Rieo in which all the 
symptoms which are supposed to be those of root disease have been 
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produced by inoculations with pure cultures of any fungi under con¬ 
ditions in which the soil animals have been eliminated. When one 
goes through the work of the early plant pathologists of the Insular 
Experiment Station, such as Johnston and Stevenson, and of the 
entomologists such as Van Dine and Van Zwaluwenlmrg it is very 
interesting to notice now the former considered fungi the main cause 
'of “root disease’’ while the latter insisted on the importance of soil 
animals. Now that we know more about the animate that injure 
sugar cane roots and of the facultative nature of the fungi which 
can cause root disease, we realize that possibly the entomologists 
were nearer to the truth than the plant pathologists. The only ex¬ 
periment conducted in 1020 at the Insular Experiment Station by 
Matz (8) to prove that fungi could produce the condition known as 
“root disease” proved on the contrary that there was no difference 
between his inoculated plants in pots and the cheeks until they were 
set out in the fields, harvested at maturity and allowed to ratoon. 
Then, those of tbe ratoons that showed stunting, drying out of the 
leaves, etc., happened to be in “a very compact soil.” We can see 
bow root pests whose injury may become the limiting factor in com¬ 
pact soils might have complicated Matz’s experiment since no precau¬ 
tions wore taken to eliminate them. Matz himself admits that: “This 
unevenness was no doubt due to soil conditions, afc the effect of the 
previous inoculations were entirely lost; during the first season of 
growth after the transplanting to a new location.” 

The Possibilities for the Control of the Root-Caterpillar 

SOIL FUMIGANTS 

Wolcott (15. IfO has investigated the use of paradichlorobenzene, 
calcium cyanide and the carbon bisulphide fish oil emulsion recom¬ 
mended by Leach and Thompson for the Japanese beetle, for the 
control of white grubs in Puerto Rico and found that the first two 
himigants kill only a low percentage of grubs and are quite ex¬ 
pensive. The bisulphide emulsion killls a high percentage but its 
cost is also prohibitive and the mode of application by means of a 
hose or some Tsuch arrangement is impractical. 

We have made several tests with the carbon bisulphide emulsion. 
Tn metal drums it gave an almost complete control of all root pests 
when applied to the moist soil at the rate of 6cc of the diluted emul¬ 
sion per square foot of soil. The only possibility of using it would 
be in cane under irrigation bv applying the fumigant with the irriga¬ 
tion water, but it is questionable if this would be practical. 
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According to Jarvis (6) paradichlorobenzene and carbon bisul¬ 
phide are used in routine field practice in Queensland for the control 
of white grubs. We have tested these two fumigants in cane fields 
on the Station grounds making the applications in the manner and 
using the largest doses recommended for Queensland attempting to 
kill all root, pests found in Puerto Bican soils, but with complete 
failure. The soils to which the fumigants were applied may. be con - 
sidered representative of the average on the Island. At different 
intervals up to two weeks after the applications were made, perfectly 
healthy white grubs, root caterpillars, Symphylids and bristle-tails 
were to be found within six inches from the points of application. 
The fumigants do not diffuse as readily through the soils of Puerto 
Bico as they do through the soils in Queensland. We have not tested 
calcium cyanide, but, it will also be difficult for this fumigant to 
diffuse through the hard packed soils. 

OUT.TTTRETi PRACTICES 

Starting from the point that sugar cane will produce satisfactory 
yields when the soil conditions are favorable even in spite of the 
injury caused by root pests, it logically follows that, when the soil 
conditions are unfavorable they must be corrected before any other 
measure of direct control can be contemplated. In all the work of 
the late Professor Parle on “root disease” (1) and sugar cane culture 
f 2) we find constant reference to the need of keeping the soil in 
cane fields loose and permeable. When we go through the history 
of the sugar cane industry in Puerto Bico we find that the loas of 
organic matter and the resulting bad physical and chemical condi¬ 
tion of the soils has been a constant source of trouble, and that th<‘ 
condition we know as “root disease”, “root disease complex” or 
“growth failure complex” is nothing new. 

In the beginning, all that was necessary was to make a hole in 
the virgin soil, plant the seed pieces of the “Criolla” or “Otaheiti” 
cane and keep down the weeds with the hoe to get crop after crop 
r rom the same planting. But gradually, the organic matter content 
of the soil decreased and in 1872 we hear of an epidemic, a “disease” 
of the cane plant in which isolated stools or patches throughout the 
plantations, dried out and died. We have careful reports published 
at that time of the symptoms and they are exactly those of root 
injury that we have been discussing or those that Earle gives for 
“root disease.” We have also very careful reports of the observa- 
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lions and the experiments made at that time to determine the possible 
vause of the trouble. We known that although a few white grubs 
were observed, they were not abundant enough to be considered the 
cause. It is also recorded that sections of the fetalk taken up into 
the mountains and planted where no cane had grown produced normal 
plants and that sections from their stalks when taken back again 
to the original soil produced “diseased” plants. The conclusion 
logically reached at that time was that the origin of the trouble was 
in the soil and not in the cane plant and it was noted that for 
some reason the root system of the cane varieties grown—the 
‘Oriolla” or “Otaheiti” which once produced good yields were no 
longer suitable for the soil 

The cane had not changed, but the soils had. They had lost 
much of their organic matter. Due to their high organic matter 
content, the virgin soils were rich, porous and retentive of moisture, 
lu them the 4 4 Otaheiti ’ 9 cane with its shallow and weak root system 
could find sufficient food and could make up by a constant produc¬ 
tion of new roots the damage caused by soil animals. As the soil 
began to loose its good chemical and physical conditions the cane 
began to suffer. It was not until 1872, however, that the trouble was 
felt when it became so abundant as to affect the sugar cane industry 
ot the whole Island. 

Apparently the situation was remedied for some time by the 
introduction of new Oriental cane varieties with stronger and deeper 
root systems. In 1910, when the Insular Experiment Station was 
established, the first plant pathologists and entomologists immediately 
focused their attention on the “root disease” of sugar cane as of 
fundamental importance. With the introduction of sugar cane mo¬ 
saic disease into Puerto Rico, from 1915 to 1919, the center of interest 
changed to the new disea&e, but with mosaic under control, by 1919, 
Ihe investigational interest goes back again to “root disease.” Earle 
( 1 ) wrote in 1920, as follows: 

* ‘ This trouble is always with us. There is not a cane field in the Island 
that is not more or less affected by it. It is the cause of the dying out of 
the cane in so many fields that necessitates such frequent replantings. If it 
were not for root disease we would be to-day cutting twenty or thirty ratoon 
crops from each planting of cane as was done in the early days of the cane 
industry of this Island, and is still being done on virgin lands in eastern Cuba 
and in Santo Domingo. The expense of these frequent replantings is by no 
means the only Joss caused by root disease. It is safe to say that one form 
or another of the troubles known under this collective name is causing a loss 
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of tonnage on every acre of cane now growing in Porto Rico. Pew cane 
planters who really understand these facts will question the statements that 
this is by far the most serious problem that confronts the cane grower not 
only in Porto Rico but on old lands in all parts of the sugar cane growing 
world . 9 9 

Earle condemns the practice of planting cane in holes as in the 
early days of the industry and recommends the destruction of weeds 
through cultivation instead of the hoe, to keep the soil in good tilth 
and save moisture. He compares the growing of sugar cane, a crop 
requiring enormous amounts of water during all its life, and with¬ 
out cultivation in the most compact of soils as done in Puerto Rico, 
with tlie growing of cotton, a plant which does not require much 
water and for a short period only, with cultivation in loose soils in 
the United States. We can not take up all the recommendations 
made by Earle (2) intended for keeping the soil loose and moist 
end inducing a vigorous, abundant and deep root syfctem, but we 
can quote the more important ones: 

“Used with good judgment, proper drainage, abundant fertilizer and 
frequent tillage will prevent nineteen-twentieths; yes, ninety nine hundredths of 
the eases of 1 root disease ’ and at the same time will so increase yields that they 
will prove a decided economy and not an expense. 1 ' 

We might add that, if the dead leaves were removed from the 
stalks and the trash buried if possible during cultivation, the moth* 
of the root-caterpillar would be deprived of cover. This would tend 
to restore the organic matter and produce the conditions under which 
ihe plants can make up for the damage caused by the insect. Fre¬ 
quent cultivation might also reduce the insect by destroying many 
of the pupae and some of the caterpillars. If to this were added the 
growing of legumes to he plowed under instead of allowing the land 
to lie fallow and the cane stubble to die out gradually to be re¬ 
placed by grasses, this would further increase the fertility, and 
organic matter, and help to control the root-caterpillar, other soil 
animals and the grasses. 

If Earle’s recommendations are desirable to control or prevent 
root desiase, now that we know how the root caterpillar and other 
new root peSts work and affect the sugar cane plant, the same recom¬ 
mendations should be even more desirable. We may, through breed¬ 
ing and selection produce cane varieties with deeper and stronger 
root systems as Venkatram and Thomas (18) recommend and indeed 
this is very advisable, but we should first of all correct the soil con- 



A Lim&KNOWN BOO»*W£fiViL OF CASSAVA 


18 ? 


ditions keeping in mind another of the recommendations made by 
these authors, namely that: “To get a good crop the sugar cane 
should be given facilities for the frequent production of new roots/ 1 

Summary 

1. A root-boring caterpillar ha& been found in Puerto Rico in the 
soil around sugar cane roots which has been named the sugar cane 
root caterpillar, Perforadix sacchari new genus and species (Pyra- 
lididae, Endotriehina;). It had been previously reported as Sufetula 
yrumalis Schaus (Pyralidkhe, Pyraustina?) and specimens under that 
name from Puerto Rico and Santo Domingo are to be found in the 
collection of the U. S. National Museum in Washington. 

2. In captivity, the larva* will also feed on the roots of corn, 
bamboo and Gynerium sagitattum , but in nature no indication of the 
work of this insect has been found on the roots of these plants. 

3. In the early instars the caterpillars feed on the very tender 
roots or in their absence may tunnel in the cortex of the mature roots 
ol* sugar cane. The later instar caterpillars tunnel in the thick suc¬ 
culent tips of the tender roots. 

4. The damage is cumulative. As the plantation grows older the 
number of caterpillars and the amount of injury increases. The in¬ 
jury may not show above ground but probably it causes always some 
reduction in yield and shortens the duration of the plantation. Upon 
the advent, of dry weather and when the soil conditions are un¬ 
favorable for the production of new roots, the destruction of the root- 
tips may become in some localities the limiting factor in sugar cane 
growing. 

5. The distribution of the caterpillars is not uniform in any plan¬ 
tation, and furthermore they seem to migrate from one plant to 
another in fce&rch of fresh root tips. As the soil also varies within 
any particular field, the root injury showing in the parts of the 
plant above ground, is not uniform. Scattered stools or patches of 
stools will dry out while the re&t of the plantation may be uniformly 
green. 

6. As a rule, when the soil conditions are proper for the sugar 
vane plant, although the injury to the roots may be abundant, it does 
not show above ground. 

7. The root injuries produced by the younger caterpillars may 
be confused with those produced t>y other soil animals, but the tun¬ 
neling in the larger roots made by the older caterpillars and the 
piles of whitish excrement thrown out of them are characteristic and 
unmistakable. 
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8. Soil fumigants have so far proved impractical, but the cultural 
practices recommended by Earle for “root disease” would make it 
possible for the plants to keep up a constant production of new roots 
and to produce satisfactory yields in spite of the injury caused by the 
root caterpillar. 

9. Other new root pests of sugar cane whose injuries are found 
associated with those of the root caterpillar are the Symphylid, Han - 
seniella sp., the bristle-tails, Nieoletia and Lepisma spp., and the sow 
bug, Philo sc/ia culebrae Moore. 
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EXPLANATION OP PLATES 

Plate XX 

Fig. 1. Adult, female of P. sac char i enlarged. 

Fig. 2. A, empty pupa cell of P. sacchari; B, newly emerged adult, 
C, empty pupal skin. 

Fig. 3. Tunnel of small P. sacchari caterpillar extending full length 
in cortex of root after the epidermis has decayed expos¬ 
ing it; A, side roots with pits made by the Symphvlid. 
lUmscniella sp. 

Fig. 4. Full-grown P. sacchari caterpillar on large sized sugar cane 
root near entrance of tunnel which is surrounded by piles 
of excrement. 

Fig. 5. The work of the root-caterpillar in sugar cane roots; A, 
a perfect tunnel with the shell of the root tip held up 
hy silk threads; B, the entrance hole to the tunnel 
obstructed with pellets of excrement; C, a smaller root 
whose tip was not as succulent as in A tunneled by a 
smaller caterpillar; D, a mature root in the cortex o p 
which a small caterpillar has tunneled showing piles of 
excrement on the side of the root; E, edge of petri dish. 
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Fig. 6. Same as 4, a different view. 

Fig. 7. A good sized sugar cane root whose tip had been destroyed 
and which had produced side roots. A, entrance hole in 
tunneled root; B and C, severed roots of which only 
parts of the base are left attached to the main root; the 
three round holes in the main root are the work of the 
Symphylid. TFansenMla fcp. 

Fig. 8. A group of eggs of P. sacckari deposited on a cane root that 
lay on the surface of the ground. 

Plate XXI 

Illustrations of work. A, 0, T), E, F, ft, old injuries; B and 
H, recent injuries, a, entrance hole of tunnel; b, piles of excrement, 
c, emptied out region of root tips; d, pits made by the Symphylid 
Ifanseniclla sp. e, the work of brifctlo-tails and possibly also sow- 
bugs. 

Plate XXII 

Eggs greatly enlarged. A, C and D, sketches showing grouping 
as laid; B, E, F and G, eggs as laid singly. E and F lateral views, 
G, dorsal view. 

Pi ate XXIII 

Fig. 9. Larva, dorsal view. 

Fig. 10. Larva, lateral view. 

Plate XXIV 

Fig. 11. Seta-map. 

Fig. 12. Labrnm, greatly ' enlarged. 

Fig. 13. Head and cervical shield, dorsal view. 

Fig. 14. Head, cervical shield and pro-thorax, lateral view. 

Plate XXV 


Fig. 15. Pupa, dorsal view. 

Fig. 16. Pupa, ventral view. 

Fig. 17. Pupa, lateral view. 

Plate XXVI 

Fig. 18. Fore wing. 

Fig. 19. Hind wing. 

Fig. 20. Variations in the length of the stalking of R* with R« and 
R< and origin of veins from cell. 

Plate XXVII 

Fig. 21 a. Diplopseustis minima , head, side view. 

Fig. 21 b. Perforadix smchari , head, side view. 

Fig. 22. P. Meehan, head, anterior view, partly denuded with de¬ 
tails of antennae and maxillae. 
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Plate XXVIII 

Pig. 23. Pore leg. 

Fig. 24. Middle leg. 

Fig. 25. Hind leg. 

Cl, Claw; Ox. coxa; Ep, epiphysis; F. femur; Pv. 
pulvillus, Sp, spurs; Tar, tarsus; Tb, tibia; Ti, tro- 
ehanter. 

Plate XXIX 

Fig. 26. Female genitalia, latero-ventral view; <)o. ovipositor; Ov, 
opening of vagina. 

Fig. 27. Tip of ovipositor with egg ready to be laid, dorsal view. 
Fig. 28. Male geuitalia cut through left valve and opened out. 

Fig. 29. Male genitalia, ventral view. 

Fig. 30. Inner fare of valve, more enlarged. 

o—()~o 
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MYCOLOGICAL EXPLORATIONS OF COLOMBIA. 

('AKiiOS TO. Ohauoon ami K\fael A. Toko 

Tlio scope of the present paper is to bring up to-date our present 
knowledge of the fungus flora of Colombia, by reviewing the litera¬ 
ture on the subject, followed by a critical study, in collaboration with 
various specialists, of collections made by the authors during the years 
29, and the preparation of a preliminary host index. It would 
be pretentious for the writers to attempt to cover the entire field 
of Systematic mycology of such a vast and little explored country 
as Colombia, with such varied topographical and climatological 
features which explain its enormously rich flora. All that may 
he accomplished here is to more or less superficially cover some 
groups of fungi, in an attempt to make this paper a starting 
point for the study of Ihe fungous flora of Colombia, which may 
be helpful to students subsequently interested in the subject. A 
few species from Panama, collected by the senior writer, are also 
included in this paper. 

The senior writer became interested in Colombia in 1926. At 
the invitation of the governor of the department of Antioquia, a 
visit was made to Medellin, to reorganize the “Eseuela Superior de 
Agricultura y Veterinaria This first trip is shown in the enclosed 
map (Fig. I). Landing at Puerto Colombia early in April, the 
ascent of the Magdalena. River, from Barrauquilla to Puerto Berrio 
was made in an airplane in a. few hours time. * Next day Medellin 
was reached by rail, after crossing the Central Andes at La Quicbra, 
and approximately two months were spent, in that city in the re¬ 
organization of the agricultural school. A few excursions Were 
made in the vicinity of Medellin and adjoining towns with the 
purpose of collecting fungi and a 5-day excursion on mule back 
(May 25-29) was made across the rich coffee section of Fredonia 
striking the Cauca River at Bolombolo. This last trip was very 
interesting and fruitful in botanical collections. On the way back 
to the coast, the trip down the Madgalena was made on one of the 
liver boats, and a little collecting was done along the banks across 
Puerto Berrio, Barranca and Puerto Wilches. The return to Porto 
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Rico was effected the last week in June. A total of 172 numbers 
of fungi were collected in this first trip. 

The junior writer arrived in Colombia in January 1927 and held 
the professorship of botany and plant pathology at the Agricultural 
School in Medellin until December 1928. Opportunities for collect¬ 
ing flowering plants 1 and fungi were plentiful, in the vicinity 
of Medellin, in the coffee section of Fredonia and Angelopolis (Cen¬ 
tral Andes) and in Salgar, beyond the Oauea River in the West¬ 
ern Andes. This last region, previously unexplored by botanists, 
proved to be of unusual interest. Tn December 1928 he was trans¬ 
ferred to Bogota as plant pathologist for the Ministry of Industry, 
a position which he held until March 1930. Being tied up with 
regulatory and administrative work, but little attention could be 
given to collecting, but a number oL* specimens were picked up in the 
Sabaua de Bogota and in Duitama, Boyaea. During October 1929, 
a trip was made to Timaco and Pa’s to in the frontier department 
of Narino. A total of 360 fungus collections were made by the junior 
writer. 

Tn 1929, a second opportunity to visit Colombia was afforded to 
the senior writer, through an invitation from the Governor of the 
department of Valle del Cauca, to visit that state as the head of a* 
commission to undertake an agricultural survey of the Cauca valley 
and organize an experiment station in Palmira. Mr. J. A. B. Nolla, 
of the Insular Experiment Station of Porto Rico, accompanied the 
expedition as plant pathologist, and was a very helpful collaborator 
in picking up parasitic fungi. The party left San Juan, P. R., on 
April 23, 1929, and arrived at Ori'stobal, (•. Z., on the 26th. A few 
days were spent in Panama waiting for steamer connections. Trav¬ 
eling facilities were kindly supplied by Dr. Antonio Diaz, of the 
Department of Agriculture of Panama, and several trips were made: 
one extending to the west as far as Aguadulce and the other, in 
company with Dr. James Zetek, to the interesting Barro Colorado 
Island in Gatlin Lake. Our collecting in Panama was rather scant 
due to the prevalent drought, but some interesting species were col¬ 
lected. 

On May 5, the party sailed from Balboa and arrived at Buena¬ 
ventura on the 7th. The Pacific coast of Colombia is exceptionally 
humid, an average precipitation of 360 to 380 inches annually 
being reported in Buenaventura. The coast is heavily forested 
and offers very rich collecting grounds for the naturalist. On the 
9th our party crossed the Western Andes by rail and arrived at 

1 Over 1,300 specimens of phanerogams were collected and sent to Dr. N. L. Britton, 
New York Botanical Garden. 








MYCOLOGICAL EXPLORATIONS OF COLOMBIA 


X97 


Cali, where the headquarters were established for a period of two 
months. 

Cali is the commercial center of a large extent: of a rich, al¬ 
luvial plain of over 3,000 sq. miles, about 3,500 feet above sea level, 
known as the Cauca Valley (for itinerary of this second trip see the 
map). Many excursions were made through the valley, as far down 
as Cartago, during which the spare time was used in collecting fungi. 
The rainfall in this plain range's from 35 to 47 inches, and the plant 
growth is rather scant, but along the banks of the Cauca river it 
it very luxuriant and rich in fungi. Two interesting trips were also 



Fig. 2.—Nevado del Tolima, 18720 feet high and covered with perpetual 
snow is one of the highest peaks of the Central Andes. 


made to the region of the Western Andes: one to Bitaco and another 
to the Colegio do Nuestra Sehora de lofe Andes, reaching nearly 
6,000 feet altitude. Here the rainfall averages 87 to 90 inches and 
the vegetation is luxuriant. 

On June 18, the senior writer left Cali on a trip to Bo¬ 
gota, at the invitation of the Minister of Industries, Dr. J. A. Mon¬ 
talvo, to attend an agricultural congress held at the capital. The 
trip along the Quindio, in the Central Andes, at an altitude of 
11,500 feet, was moist interesting and afforded opportunity to collect 
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around Armenia and in Ibague. Bogota was readied on the 22nd 
after a spectacular rail trip from Qirardot, on the Magdalena. 

Bogota, the capital of Colombia, is located on a plateau, 8,650 
feet above sea level in the Eastern Andes. It has a temperate 
climate with all its characteristic crops: wheat, oats, potatoes, rye, 
pomaceous fruits, etc. The flora is, naturally, different from all the 
other regions we had previously visited, and proved to be very 
interesting from a myeological standpoint.. Unfortunately, the senior 
writer did not have much time to collect, up there, and the excursions 
wore limited to a few hikes to Cerro Guadalupe and Monserrate, a 
visit to the Experimental Farm at La Pieota, and a lovely 2-day 
stay at the Salto do Tcquendanm. This temperate region of Colombia 
proved to be of exceptional interest, mycologieally, and many rare 
or new forms were found. It is one of the most promising collect¬ 
ing places known to the writers: here, for the first, time, col¬ 
lections and observations were made on the eereul smuts, and rusts of 
Colombia, which may be of interest to tin' northern phytopathologist 

On our way back from Bogota, two days were spent in Apulo 
and at the San Antouio sugar mill, in the dry, warm section of Cun- 
dinamarca, and we again readied the Cauca valley, through the 
Quindio Pass. This finished our collecting, since the last three 
weeks of our stay in Cali were spent in the preparation of our 
report.* In this second trip, 571 numbers ol* fungi were collected 
representing a great variety of species. 

A <: K NOW i .EDO M ENTS 

The writers wish to express their appreciation to the various 
mycologists who have actively collaborated in the preparation of 
this work and contributed portions of the manuscript on the various 
special groups. Among these are: Dr. \Y. C. Mmuddier, of Cornell 
University, on the Myxomycetes: Dr. \V. If. Weston Jr., of Harvard 
University, on the rhyeomyeet.es: Dr. Fred J. leaver, of the Xe w 
York Botanical Garden, on tin* Pezizales; Dr. J. IT. .Miller, of 
the University of Georgia, on the Xvlariaceae: Dr. IT. 8. Jackson, 
of the University of Toronto, on tlie ITstilaginalcs: 'Dr. Charles 
Cliupp, of Cornell University, on the Cercosporae; Dr. L. O. Over¬ 
holts. of the Pennsylvania State College, on the Higher Basidio- 
mye.et.es: and Dr. Frank D. Kern, of tin 1 same institution, and Profes¬ 
sor IT. II. Wbetzel. of Cornell University, for the treatment of the 
Uredinales. The following specialists also cooperated in tin* iden- 

* See Churdon, 0. E. et. al. Rcc<mocimi«*nto Agropmiario del Valle del Oauca. 848 
p&prs. Sail Juan, P. R. 1930. 
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tification of species: Dr. Wm. If. Diehl, of the Bureau of Plant 
Industry for determinations of Vamillra ; Dr. W. 0. Coker, of the 
University of North Carolina in the Uycoperdales; Dr. llafaei 
Gifcrri, of Moca, Santo Domingo, for contributing one new genus 
and two new species and Dr. H. Sydow. of Berlin, gave helpful advice 
in the Dothideales and contributed three new species. 

A number of phanerogamic specialists collaborated in the deter¬ 
mination of the host plants of the collections. These were: Profes- 



Fig. 3.—Salto de Tequendaina, in Cundina- 
marca in the Eastern Andes with a 
fall of 435 feet. 


sor B. L. Robinson and Mr. J. M. Johnson, of the Gray Herbarium, 
Harvard University; Dr. N. L. Britton, Dr. H. A. Gleason and 
Mr. Percy Wilson of the New York Botanical Garden; Dr. L. 1L 
Bailey, of Cornell University; Dr. W. R. Maxon, Dt*. S. F. Blake 
and Dr. J. R. Swallen of the Smithsonian Institution; Dr. E. P. 
Killip and Dr. A. 0. Smith, of the United States National Her¬ 
barium; Professor William Trelea.se. of the University of Illinois 
and Mr. Kenneth K. Mackenzie of New York City. To all of these 
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tho writers wish to express their acknowledgment for their coopera¬ 
tion. 

Courtesies were received in the various herbaria, visited by the 
writers and thanks are due to Dr. John A. Stevenson, of the Bu¬ 
reau of Plant Industry, Dr. H. M. Fitzpatrick, of Cornell Univer¬ 
sity and Dr. F. J. Heaver, of the New York Botanical Garden for 
their cooperation and liberal access extended in the use of their 
collections. Dr. H. C. Barnhart, bibliographer of the N. Y. Bota¬ 
nical Garden, made valuable suggestions in the bibliography. 

It. is difficult to cite the long list of names of men from Colombia 
who in various ways cooperated and made possible our collecting 
expeditious. Some of these arc*: Dr. Ciro Molina Garces. formerly 
Secretary of Industry of the Department of Valle del Cauca; Dr. 
Jose A. Montalvo, former Minister of Industry in Bogota; General 
Mariano Ospina Vazquez and Dr. A. Cortazar Toledo, of the Fede- 
racibn National de Cafeteros; Dr. Rafael Camacho, Dr. Jose Ma. 
Saenz and Dr. L. M. Murillo, of Bogota: Dr. Rafael Duran (bistro, Dr. 
Sebastian Ospina and Sr. Victor Borrero, of Cali; Hermann ITilarion 
ot the CoJegio Nuestra Sen ora de los Andes and Ilermano Apolliuar 
Maria of the Col eg in de La Salle, in Bogota. 

Some* interest in collecting has been aroused among the extension 
agronomists of the Ministry of Industry and a number of speci¬ 
mens have been communicated by Dr. Jorge Diaz of Bucaramanga, 
Dr. Vittorio Sacco of Tolima and Dr. L. Pardo Navarro of Nariho. 

Professor 11. II. Wbetzel, of Cornell University, kept an active 
interest in our various expeditions to Colombia and has been a 
constant stimulus in our work. lie distributed the specimens for 
their host determinations, and gave valuable advice and suggestions 
to the writers in the preparation and presentation of the paper. An 
expression of our appreciation is hereby acknowledged him for his 
\erv helpful cooperation. 

Our Colo vidian Collections 

Our complete collection of Colombian fungi, comprising 1,103 
numbers, has been deposited at the herbarium of the department of 
plant pathology, Cornell University, Ithaca, N. Y., for permanent 
safekeep. 

A total of 384 species of fungi of Colombia are reported here, of 
which 248 were previously unrecorded from Colombia and 47 are spe¬ 
cies new to science, 3 of which are from Panama. The number of 
species hitherto known from Colombia is 302, so the total number of 
fungi is increased to 010. This represents by far a small percentage 
of the flora and the need for further studies is self evident. 
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The following is the distribution of the collection with indication 
as to its collector, which should serve as a guide to interested 
students : 

Nos. j 1-172, collected by Carlos E. Cliardon in Antioquia and the 
Magdalena, during 192G (the collector's name is usually omitted) ; 
Nos. 173-212, collected by 0. E. Ghardon and J. A. B. Noll a in 
Panama in 1929 (collectors' names omitted) ; 

Nos. 213-540 and 730-742 , collected by 0. E. Ghardon and J. A. B. 
Noll a in the Pacific Coast of Colombia, Western Andes and the 
Cauca Valley in .1929 (collectors' names omitted) ; 

Nos. 541-723 . collected by C. E. Ghardon in the Central Andres, 
Tolima and in (hindinumarca in 1929 (collector's name omitted). 
The collections made )>v R. A. Toro during 1927-29, about 260 
in all, bear his name in parenthesis. 

All species new to the flora of Colombia are shown by an asterisk 
(*) preceding its scientific name. 

Review of Literature 

In the bibliographical researches conducted by the writers, forty- 
four papers have been found dealing with the subject of Colombian 
mycology. A brief review of these papers follows: 

1. C ALDAS, F. J. DE. Memokia sob re la Nivelauion de las 

PLANTAS ^UE SR CULTIVAN KN LA VEOiNDAP DEL ECUADOR ill E. 

Posada, Obras de Caldas, Bibl. de Hist. Nao. 9:85-95. 1912 

(WRITTEN IN 1802). 

This is the first work known to the writer’s in which a mention 
is made of a fungous disease in Colombia. Caldas, the celebrated 
Colombian naturalist, mentions a destructive disease of wheat, 
called polvilla and states that it is caused by “una planta pa- 
rasita, semejante al urns go, (pie multiplicundo’se prodigiosamonto 
eomo toda planta mieroscopiea, ataca la cairn y la es|)iga del 
trigo, le roba los jngos <|ue iban a alimentar el grano, le debilita 
y le mata". 

Ho goes into the discussion of the influence of climatic fact¬ 
ors in the prevalence of the disease. Prom the description which 
is made of the malady we infer that he was referring to the com¬ 
mon wheat rust. 

2. HOOKER, W. J. in K until C. S. Synopsis Plantarum quas 
IN PLACIAM ACQUINOCTIALEM ORBIS NOVI COLLEGER!; N'T Al. DE 

Humboldt et Am. Bon plan n, Fungi : 7—15. 1822. 

The first contribution to (■olombian mycology appears to have 
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been made by the English botanist W. J. Hooker in this early 
work of Knnth and based on collections made by the celebrated 
naturalists Alexander von Humboldt and Amato Bonpland. A 
report is made of 25 species, most of them new, from the prov¬ 
ince of Cumarm. (Venezuela), the kingdom of New Granada, the 
kingdom of Quito and the Andes of Peru. Out of these species, 
only 12 were collected in the territory of Colombia proper, as 
f ollovvs: 

Hphacria digit a ta Pers. ~.\' ylaria digit at a Fr. 

SphJ deprevset Hook. 

Agaricus umbilicatus Hook —Lcntinus crinitus t L.) Fr. 

/ )acdal ea, I a e i"is 11 <>ok Pomes ap pi < trial ns Per s. 

Boletus reticula! ns Hook .—llc.ragoua reticulata Klotzxch. 

11. f nut is Hook.— llc.ragoua tennis Fr. 

11. fibrosvs Hook.— Trametes fibrosa Fr. 

11. pa nonius Y\iM\b;~-Pohfponts pavoniys (Hook.) Fr. 

11. purpuraserns [look. ---Pofyporus pirrpurascrns ( Hook, ) 

Uydnunt pahnutum Hook. 

Thelepbora ; bad. in l look.— Sfcrrum oinrr co-ha drum Fr. 

Pcziza nigricans Swartz .—Ilirncola nigricans Fr. 

3. LfiVEILLft. J. II. Champignons kxotiques (Suite), Ann. 

Sci. Nat. Ill. 3:38-64. 1845. 

Doth idea GoudolU is described here on leaves of Chnsquca, 
collected by Goudot in the Paramo of Tolima. This species is 
now regarded as Bomnegucriq Goudot ii (Lev.) Saec. 

4. BERKELEY, M. J. Fungi in Clark, and J. D. Hooker 
‘‘Fi/jra ANTAimeA’ 7 1: 169-175. 1847. 

Berkeley in this early work in 1847, describes Dolhidca cir¬ 
cumscripta on Vaccinium from the Andes of Colombia. This 
specie^ is now regarded as Sphacrodothis circumscriptum (Berk.) 
Th. & Syd. but has not hitherto been recollected in Colombia. 

5. TULASNE, E. L. R. Fungi (de la Nouvelle Grenade). 
Ann. Set. Nat. IV. 9:49-52. 1858. 

Doth idea tinctoria is described on Baccharis polymtha and 
11. genisiclloidcs from various localities in the Andean region. 
The species is now included under DothidMa . 

6. LfiVEILLfi. J. IT. In Triana J. et J. E. Planchon. Prodromu* 
Florae Novo- Granatensis. Fungi (Cryptogamte) : 151-169. 
1863-67. 

The second important contribution on Colombian fungi did 
not appear until many year's later, in 1863-67 when J. H. 
Leveille contributed the fungi in Triana and Planchon’s “Pro- 
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dromus Florae Novo-Granatensis”. Some 63 species are cited 
here, based on collections made by Alex. Lind ip;, J. Triana and 
Just. Goudot. The species new to Hooker’s list were as follows: 

M YXO M Y CETES. 

Lcocarpns t'crnicosus Lnk.— T)iderma vernicosum Pcrs. 

E north etna m use ovum 1 jpy.— Lam prod erma scintillans 

Morp. ? 

Discomycetes. 

Pe.ziza Pate no Lev. 

P. (hntnnca Alb. & Seh w—Pcrrotia flammed (A. & Schw.) 
Bond. 

II ys i e riv m f ol ii coin n i F v.—S i i c tis folii col a B. & C. ? both 
on ('! h sia. 

Pharidium ('histar Lev ---Coccwnyccs ('Inside (Lev.) Sacc. 
Ph. Masai Lev.—For corny res Mnsae (Lev.) Sacc. 

Pit. trident atom Lev. 

P Y HEN O'M Y CETES. 

Me Hold furcata Lev. 

Ifimnasphavria iesselata Lev .—Bagn isiella less data (Lev.; 
Cke. 

Sphtteria (oecinca Pers. -■ Ncclria coecinea Fr. 

Spit, sanguine a, Pers.—A 7 , sanguined Fr. 

Splitter in sordid ala Lev. 

Sph. stilbosloma . Vr.=Valsa stilhosloma Fr. 

Sph. meluvocoeea Lev. 

Sph. implicit!a Lev. 

Spit, discoidea L ov.—Nvmmularia 

Sph. obesa (Fr .)—JTy poxy Ion obesum Fr. 

Sph . marginata Schw.—Ilypo.ryl on marginatum (Schw.) 
Sph. serpens Per* —Hypoxylon serpens Fr. 
Chaenocarpus mclanurus Lev. 

Xylaria cuhensis Mont. 

X. Trianae Lev. 

A”, eylindrica Lev. 

A". trachcHna Lev. 

X. monticulosa Lev. 

X . metaeformis Lev. 

B A SIPIOM Y CETES. 

Marasmius ramealis Bull. 

Lcnzites myriophylla Lev. 

Poly poms TAndigii Lev. 

P. hymeninus Lev.— Poria 
P. versiporus Pers — Poria 
P. tenax L ev.—Poria 
P. chryseus Lev,—Form 
Poly si ictus tloridanus Berk. 
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Polyst. Candidas Lev. 

Farolus granulosus Lev. 

Radulum trachyodon Lev. 

St ere urn villosum Lev. 

St. Goudoimmim Lev. 

St. (?) vitellinurn Lev. 

Porticium roseum Fr. 

Uredinales. 

Trichohasis Oxalidis Lev.— (first rust report— Puccinia Oxal * 
idis ) 

Gasterom ycetes. 

Lycoperdon pyriforme Pers. 

Fiovista fusea Lev. 

Imperfects. 

Tub ere uiaria depress a Lev. 

Ollnlla pezizoidca Lev., IF ruder son in sticUea, Lev. 
Rhabdospora Mefastomatis Lev. 

7. ANDRfiS, AI. Tour du Monde. 2: DoS . 1870. 

A Cordyeeps from Colombia is figured here on the larvae of 
a eoleoptera, known under the common name of Cuso, which N 
Patouillard (Bull. Soc*. Myeol. France 11:229. 1885) thinks is 

the same as Cordyceps cum Pat. from Ecuador. 

8. COOKE, M. (\ Exotic Fungi. Grevillka 15:18. 1880. 

G tens port u m V audio e is described on Vanilla plan if alia from 
An tioq uia. 

9. KARST EX, P. A. ET P. HARRIOT. Fungillj Imperfecti 

Novi. Jour, du Botanique 4:355. 1890. 

Septa gleam Clusiac is described on Cius'ia leaves from New 
Granada based on a collection by Lin dig. 

10. MASSEE, G. Exotic Fungi. Grevillea 22:67-68. 1894. 

Describes Phyllosiicta Anibae on decaying fruit, of Aniba 
perutiUs ITemsl. from Antioquia. 

11. HENNINGS. P. Buitrage sitr Pjlzflora Rudamerikas-II. 
Hedwigta 36: 190. 1897. 

A few fungi, and two new species, are listed here, collected 
by Bennings, mostly from around Buenaventura. These are: 

PolysUcius sanguineus (L.) Meyer. 

F*o/yporus lienningsii sp. nov. 

Lentmns crinitus (Tj.) Fr. 

Phyllachora Lehmanniana sp. nov. on Vochysia Lehmanni 
from Dolores, Tolima. 
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12. DELACROIX, G. Quelques Especes Nouvelles. Bull. Soc. 
Myo. France 13:114-116. 1897. 

Clanostachys Theobromae is described on fruits and twigs of 
Theobroma Cacao L. from Colombia. 

13. MONTOYA Y FLORES, J. H. Recherche* scr les carats 
de Corx)MBiE. These. 146 \)\). Paris?. 189S. 

The researches presented in this paper are the results of 
observations and studies made in Antioquia, whore the violet 
car ate and its numerous varieties are predominant. 

The. author goes deeply into the origin and nature of these 
skin affections and concludes that they are dermatomycoses pro¬ 
duced by fungi of the Aspergillus group which are always present 
and easily obtainable in the skin scales of the lesions. They 
were obtained in pure culture. 

The botanical characters of the organisms were found as 
follows: 

3. Ash-violet curate . Approaches very much the Pcnicilliuin type 
of fungi. 

2. Violet curate, A fungus was found which according to Van 
Tieghem was intermediate between Aspergillus ami Peniciliium. 

3. Blue curate. An Aspergillus with large fruiting bodies. 

4. Violet Black curate. A typical Aspergillus. 

5. Black curate . Resembles morphologically certain species of 
Micros por on. 

6. White carafe. Resembles a Microsporon. 

7. Red curate. An Aspergillus. 

The author did not go into the specific determination of thefce 
fungi. 

34. EARLE, F. S. Home fungi from South America. Bull. Tor- 
key Bot. Cu b 26:632-634. 1899. 

Prof. F. S. Earle was the first American mycologist to take 
an interest in the study of (Colombian fungi. In 1899, he pub¬ 
lished this short paper based on collections made by 0. F. Baker, 
near Santa Marta. Tie was assisted in his determinations by 
A. P. Morgan (in the Xylariaeeae) and P. Pictel (in the TJredi- 
nales). Sixteen fungi were reported, live of which were new 
species, as follows: 

Coleosporium Elephantopodis (Seine.) Thiim 
Puccinia claviformis Thiim. 

Puccinia appendical ata "Wint. 

Puccinia bombacis Dietel sp. now 
TJromyees manihotis P. Hcnn 
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Vromyeeg cmumpelis Dictel sp. nov. 

Soros par iwm syni/t erismae (Schw.) Earle. 

Hymenoeluiete purpurea Cke. & Morg. 

Auricularia nigra (Schw.) Earle. 

Tryblidiellu rufula (Spreng.) SaccJ 

Asterina Mdastomalis Lev. ? 

Phyllachora graminis (Pers.) Fckl. 

Apiospora sparsa sp. nov. 

II y poxy l on cocoincum Bull. 

Hypoxylon ftakeri sp. nov. 

Marsonio! agaves sp. nov. 

15. DELACROIX, G. Suk deux maladies no Vanillier. Bull. 
Soc. Myc. France 18:276. 1902. 

Gives Calospora 1 anil lac Ma'ssoe as the perfect stage of 
Gloeosporium Yanillae Cooke, after some inoculation work. 

16. HENNINGS, 1*. Eimge neue Pilze a us Costarica und Pa¬ 
raguay. Hkdwigia 43:147-149. 1904. 

One species, DotkideUa Stdhelii sp. nov. is described here on 
Pteris reflexa from Bogota collected by A. Stiibel. It is inter¬ 
esting to note that tin* potato rust, Puccinia I’lltieruma was first 
described here from material collected in Costa Rica by H. Pit- 
tier. This rust was found by us in Colombia and it is being 
reported by Kern in this paper. 

17. FUJI EM ANN, O. ET EPG. MAYOR. Voyage d’Exploration 
S oiENTIFIQUE EN COLOMBIU. Mem. SoC. NeUCH. SCI. NAT. 
5: 1-1087. 1914. 

A very important event in the progress of mycological science 
in Colombia was the visit of the Swiss naturalists Drs. 0. Fuhr- 
mann and Eug. Mayor in 1910, and the publication, a few years 
later of the results of their collections and researches, with 
the collaboration of a number of European specialists, covering 
many groups of plant and animal life. A fine and interesting 
description of their trip is made in the introduction, which cov¬ 
ered the Magdalena River as far as Puerto Berrio, then to Medel¬ 
lin, up to the Cauca, Alaniz ales, Nevado del Ruiz, reaching again 
the Magdalena basin at Honda, Bogota, and then return back 
through Girardot and the river. In this account, some notes are 
given on the coffee leaf spot (StUhella flavida ) and on a root 
disease. 

The gasteromycete, Geasier saccatus is reported (p. 58) in a 
forest, near the Cauca River. 
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18. MAYOR, ETTG. Contribution a iP4ttjde des Uredinees de 
Colombie. Mem. Soc. Neuch. Sci. Nat. 5 : 442-599. 1914. 

Prof. Eug. Mayor, tlie botanist of the expedition, and a my¬ 
cologist himself, collected many fungi, specially rusts. This 
group was studied critically by Dr. Mayor himself a very 
ellaborate paper appeared covering 'this group. Previous to 
Mayor's work, only f> rusts had been reported from Colombia. 
The number was increased very materially with this paper, 158 
species being reported, 84 of which were described as new to 
science. Details about Ibis paper will be found in Dr. Kern's 
treatment of the Uredinales of our collections. 

19. SYDOW, 11. ET P. Contribution a i/Utude des Champignons 
parasites de CoLOMBiK. Mem. Soc. Nkuch. Sc. Nat. 5:432-441. 
1914. 

A study is made here of 42 species of parasitic fungi based 
on collections made by Dr. Eug. Mayor in 1910 in Colombia and 
the West Indies. A dozen new species arc described. The fol¬ 
lowing is the list of 39 species reported from Colombia proper. 
Bakipiom v petes. 

1. E.robasidium Uayhissacias P. Henn. 

IISTILAUINALES. 

2. ('infraclia tuirola (Berk.) Cornu. 

3. Sp/uicelo/heca Ilydropiperis (Schum.) de Bary. 

4. (■rocyslis Anemonix (Pers.) Wint. 

Phycomycetes. 

5. Prronospora liorreriae Lagh. 

(>. (Ujxtopux candid tus (Pers.) Lev. 

7. C. braxilienxis Speg. 

8. C. HUH (Biv.) de Bary. 

9. (\ Portulacae (DC.) Lev. 

10. (■. plalensis Speg. 

11. ('. Ipomoeae-panduranae (Scliw.) Stev. & Sw. 
Asoomycetes. 

12. M el iota Lmitanm sp. nov. 

13. MycosphaercUa Drymariae sp. nov. 

14. Didymella Penniscti sp. nov. 

15. Phylhu'hora peril)ebuycnxix=I)o 1 h idina peril)ebuyenst* 

(Speg.) Chardon 

16. Ph. Ambrosiae (B. & C.) Sacc. 

17. Ph. Espclctiae sp. nov. 

18. Ph, perlata sp. nov. 

19. Ph, Eriochloae Speg.—PA. Eriochloav var. columbiensis 

Th. & Syd. 


20. Ph. pmpalieola P. Henn. 
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21. Ph. Pazschkeana Syd. 

22. Ph. grant inis (Pers.) Fuck—Pfr. p micta (Schw) Orton 

23. Dothiflea Anthuru Bomm. & ltouB&==Phyllachora En • 

gleri Speg. 

24. Montagnella Puiggarii Speg .—Phragmocarpella Puig - 

garii (Speg.) Th. & Syd. 

25. Nipt era aurco-tincta sp. now 

26. Calloria cruitensis Pat. 

27. Melanochlamys leucoptera sp. nov. 

Fungi Imperfeoti. 

28. Macrophoma Symbolanthi sp. nov. 

29. Darluca /Hum (Biv.) Sacc. 

30. Septoria Bnlansae Speg. 

31. 8. inconspieua B. & 0. 

32. 8. albo-maculans Syd. 

33. Oidimn erysiphoides Fr. 

34. O. leucoconium Desm. 

35. Cercospora Liabii sp. nov. 

36. Heterosporium paradoxum sp. nov. 

37. Jllosporium Mayorvi sp. nov. 

38. Gerebella Paspali Cke. & Mass. 

39. Tuberculina persicina (Ditra.) Sacc. 

20. LINDAU, G. Die auf kultivierten ijnd wilden Orchideen 
AUFTRETENDEN PlLZE UNO HIRE BeKAMPFUNG. GaRTENFLORA 

Beil Orchis 9:177. 1915. 

The rust TJredo Scabies Cooke is reported on Vanilla plani- 
folia from Colombia. 

21. SYDOW, H. ET. P. Novae fttngorum species-XIII. Ann. 
My col. 13:35-43. 1915. 

Describes the smut Entyloma Galinsogae Syd. on Galinsoga 
caracasana based on a collection made by Eug. Mayor, in An- 
t.ioqua. 

22. TIIEISSEN. F. Beitrage zur Systematik der Ascomyceten. 
Ann. Mycol. 14:404. 1916. 

T]ie perilsporiac^ous species Epiphyma neurophylum sp. nov. 
is described on Tibouchina , based on collection made by Mayor, 
in Medellin. 


23. IvEISSLER, K. Pbkr Pilze auf Orchideen imm Reichen- 
bacr’sen Herbar. Bot. Centrals. Beiht. 36 2 :316. 1918. 

Colletotrichupt. Orchidearum Allesch is reported on Gatileya 
and Epidendrunt macrostachum f as from Bogota (Bolivia). 
Probably an error of country. 
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24. FITZPATRICK, H, M. Monograph op the Coryneliaceae. 
Mycologia 12:206-267. 1920. 

Corynelia oreophila (Speg.) Starback is reported on Podo 
carpus sp. —from phanerogamic herb, at Harvard University, 
“Colombia”. 

25. SYDOW, P. & II. Monographia Uredinearum IV. Leipzig. 671 
p. 1924. 

In a study of Uredinales of the world, the following species 
from Colombia are excluded and referred to the genus Woroni- 
nella: 

Aecidium amagense Mayor on Desniodium tortuosum and /). 
cajanifoium. 

Aecidium eriosematis P. llenn. (A. medellinense Mayor) on 
Eriosema sp. 

26. PE55A CHAVARRIA, Y P. C. SHIPLEY. Contribuoion al es- 

TITDIO DE LOS CARATES DE AMERICA TROPICAL. REV. Mt3DICA La 

tino-Ameu. 10 : No. 114, 76 pp. 1925. 

This is an excellent symposium on the carates of tropical 
America, and primarily a medical contribution. Photomicro¬ 
graph's are shown here of the various fungi associated with the 
different types of carates belonging to Aspergillus , Trichophyton , 
and Alter no rim but the authors do not. go into their specific 
names. 

27. CHARI>ON, C. E. 44 La Gomosis” lna Epjdemia Grave de l.a 
Cana en Antioquia. Esc. A grig, v Vet. Medellin, Circ. No 
1. 1926. 

.Bacterium vascularum (Cobb.) E. F. Smith is reported as 
causing a widespread epiphytotic of sugar-cane gomosis. The 
identity of the organism was not definitely established on cultural 
characters, etc., but the leaf symptoms and gum exudation of 
the stalk was typical. 

28. CIIARDON, C. E. and R. A. TORO. Plant Disease notes 
from the Central Andes. Phytopath. 17:147-153, 1927. 

This is a progress report on the plant diseases found by 
Chardon in the Central Andes of Antioquia in 1926. A number 
of fungi associated with plant diseases are given, of which the 
following were additions to the flora: 

Bosellinia hunodes B. & Br. (Dematophora stage). 

Capnodium brasiliense Pat. & Maubl. 

Kuehneola Fid . 
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Melanconium Sacchari Massee 
Lepiosphaeria Sacchari Br. de Haan. 

Sphacfloma Fawcetti Jenkins 
Festal ozzia palm,arum Cooke. 

Septoria Lycopersicci Speg. 

Fhyllachora gratissima Rehm. 

29. GAUMANN, ERNST. Mykologische Mitteiluuen III. Ann. 
Myo. 25 :167-176. 1927. 

This paper is a revision of the genus Woroninella, to which 
genus the author refers some species of Acc-idium described by 
Mayor from Colombia. A ecidium medellinense Mayor is a syn¬ 
onym of A. e/riosematis I\ Heim, and should be known as IV. 
eriosematis (i\ Heim.) Sydow and A. amagense Mayor is recog¬ 
nized as IV. amagense (Mayor) Sydow. 

80. KERN, F. 1). and C. E. CHARDON. Notes on Some Rusts of 

Colombia. Mycologia 19:298-276. 1927. 

Thirty three* species of rusts collected by Chardon, mostly 
from Antioquia. an* cited here. No new species are recorded, 
but 10 of them are new to the Mayor list, and four are reported 
new to South America. 

81. TORO, R. A. Enfermedades y plagas de 'plantas. Esc. Agric. 
y Vet. Medellin Circ. No. 4, 33 pp. 1927. 

Reports Cercospora // enningsA Allesh. on Manihot, Sclerotium 
Bolfsii Sacc. on tomato, Glemsporium mnsarum Cooke on banana 
and Fhytophthora infestans (Mont.) de By. on potatoes. 

82. TORO, II. A. ITn nitevo ascomiceto Colombiano. Bol, Soo. 
(Colombiana Hist. Nat. 16:154-156. 1927. 

A new species, E chid/nodes Caicedoiana on leaves of Caonopia 
hitifolui is described from Colombia based oil material collected 
by 0. K. Chardon at Barranca Bermeja. 

83. CHARDON, C. E. OontribtjcnSn al estudio de la Flora mt- 
coj/kuca de Colombia. Bol. Real Soc. Esp. Hist. Nat. 28:111- 
124. 1928. 

This paper comprises a critical study of the fungi,—except 
the rusts—collected by Chardon in Antioquia and in the Magda¬ 
lena River in 1926. Thirty-two species are reported new to 
Colombia and 6 new to science, as follows: 

Myxomycetes. 

1. temonitis splendens Rost. 

2. Lyvogala epidendrmn (L.) Fries 
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Phycomycetes. 

3. Pseudoperonspora cubensis (B. E. 0.) Rost. 
Discomycet;es. 

4. Ascophanus tcstaeeus (Moug.) Phill. 

P YRENO M Y CETES. 

5. Irene longipoda (Gaill.) Toro. 

6. Irene Perseae (Stevens) Toro. 

7. Lembosia Melasiomatum Mont. 

8. Poly stigma nigro-virtde Rebm. 

9. Ilypoerea rufa (Pers.) Fr. 

10. (Jrconectria ochroleuca (Scbw.) Seaver. 

11. Phyllachora cornispora-neeroiiea sj). nov. 

12. Ph. panda (Scbw.) V. R. Orton 

13. Ph. Ischaemi Syd. 

14. Ph. microstroma sp. nov. 

15. Ph. a/nfio<ju crisis sp. nov. 

16. Ph. Mayorii sp. nov. 

17. Ph. microspora sp. nov. 

18. Ph. Maydis Maul)]. 

19. (I nomonin 0spinac sp. nov. 

20. Ilyposylon cohaerens (Pers.) Kr. 

21. If. rubigiuosum (Sebw.) Saw. 

22. IP haemal it is Lev. var. microspora Th. 

23. Dahlinia coneentriea (Bolt.) Oes. de Not. 

24. Poronia oedipns Mont. 

25. A'y lari a polymorpha (Pers.) (Irev. (Tins is .V. rkizocola 

Mont.) 

USTIL A GTN ALES. 

26. Usfilago Zeae (Beekm.) Unger. 

Uredi Nalks. (In a separate paper by Kern and Ohardon ) 
BasIDIOM Y CETES. 

27. Auricidaria Auricula—Judae (Bull.) Schroet. 

28. Daedalea repanda T > ers, 

29. Poly porn s pinsitm Pries. 

30. Tra metes hydnoicU*& (Sw.) Pr. 

Fungi jmperfecti. 

31. Cercospora portoricensis Earle 

32. (\ rigospora Atk. 

34. TORO, R. A. La pequera de los Naranjos. Bol. Soc. An- 
tioquena Agric. Medellin. 1928. 

Reports TlypocreUa turbinata (Berk.) Petch abundant on the 
scale insects on Citrus. 
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35. CHARDON, C. E. New or Interesting Tropical American 
Dothideales— TI. Jour, Dept, Agrtc. Port,c> Rico 13:3-15. 
1929. 

Notes and descriptions are given here of 20 species of Dothi¬ 
deales from tropical America, five of which are from the An- 
tioqnian Andes, based on collections made by Toro, as follows: 

Bagnmopis fijvcensis Th. & Kyd. 

AchorelUi Toroana sp. nov. 

Dothidma sphnerospora sp. nov. 

Rohledia trtrospora gen. et sp. nov. 

tiphaeroffothis (intwqninsis sp. nov. 

36. WEAVER, F. J. Studies in Tropical Ascomycktes— VI. My- 
cologia 21 : 178-179. 1929. 

Weaver describes and figures a beautiful and interesting 
species, PhyfUichora Prnnelli , on the leaves of an unknown tree, 
collected in the Sinu river by F. W. Pennell, and in a latter 
publication referred it to Phyllachora Simabae Cedronis Syd. 

37. TORO, R. A. Not as Micoij6gicas Colombian as. Rev. Soc. Col. 

Ciencjas Nat. 18:42 -43. 1929. 

Notes are given here on three rusts collected by the writer, 
one of them Trichobasis OxcUuhis Lev. which is now referred to 
Puccim<t O,valid is (Lev.) Diet. & Ellis, and Milcsina Danstaedtiae 
'Diet, which is changed to Miles id Danstaedtiae (Diet.) comb. nov. 

38. TORO, R. A. Not a preliminar sob re las enfermedades del 

cacao en Zarkal. Rev. Nac. Auric. Bogota 25:114-126. 1929. 

This paper on. cacao diseases reports the Monilia disease in 
the Cauca Valley. Also a Polletotrichnni and Diplodia associated 
with pod-rot. 

39. TORO, R. A. Plant Disease notes from Central Andes. 

Phytopatjl 19:969-974. 1929. 

N vet via tropica (Woll.) Toro (on coffee). 

Th ielariopsis paradom (Desm.) v. ITohn on Cane. 

Alt (maria Brassu-ac (Berk) Waee. on cauliflower. 

Mycosphaerella brassicicola (Duby) Lindau on cabbage. 

(Urea spar a longissima Cug. on lettuce. 

Palletotrich inn gloeosporioides Perns. on mango. 

//eterosporium echinalatum (Berk) Cooke on carnation. 

Penicillium digit at a m (Pers) Waee. on oranges. 

( 1 ercospora Capsid H. & W. on pepper. 

Helminthosporivm Uavenelli Curt, on Sporobolus. 

Asperisporium Carieae (Speg.) Maub. on papaya. 
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40. TORO, R. A. El Enrollamiento de tas hojas de durazno 
Rev. de Industrial (BogotA) 5 : 261-263. 1929. 

A report is made here of the peach leaf curl a common disease 
in the Sabana de Bogota and caused by Taphrma deformans 
(Berk.) Tul. 

41. TORO, R. A. Una eptfitotia del Cafe en Oucuta. Rev. de 

Industrial (BogotA) 5:304-305. 1929. 

A report: is made here on the occurrence of a thread blight 
or koleroga disease of coffee caused by Corticium Jcoleroga (Cooke) 
v. Holm in the coffee section of Oucuta. 

42. TORO. R. A. El polvillo del trig*). Rev. de Industrial (Bo¬ 
gota ) 6:120-121. 1929. 

The wheat rust, Pucciniu gram/inis Pors. is reported as com¬ 
mon on wheat in the Sabana de Bogota. 

43. TORO, R. A. Una nueva kneermedad de la alfalfa. Rev. de 

Industrial (BogotA) 6:121-122. 1929. 

The fungus Pscudopezka mrdimgmis (Lib.) Saec. is reported 
attacking alfalfa, in the Sabana de Bogota. 

44. CIIARDON, 0. E. ET AL. Reckvnoctmtento Aoro-Peoitario 

dei< Valle del Oauca. 343 pp. San Juan. 1930. 

This recent publication embodies the report of the Porto Rican 
agricultural commission on the agricultural possibilities of the 
Cauca Valley. Observations are made on the occurrence and 
prevalence of plant diseases, most of which are to be credited 
to Mr. J. A. B. Nolla, the pathologist of the expedition. Four¬ 
teen species of fungi, new to the Colombian dora are reported, 
as follows: 

Pythium dr Baryanum Ilesse on tobacco and eggplant. 

Phytophthora Nicotkma Breda de Haan on tobacco. 

Collet otrichum. Gassy pH South (doubtful) on cotton. 

Septoria A pia (Br. & Oav.) Rostrup on A plum. 

Helniinthosporium Oryza Breda de llaan on rice. 

Phomopsis vcxans (Saec. & 8yd.) Harter on eggplant. 

Diplodia Theobromw (Pat.) Nowell on cacao. 

Miwrosporium Porn E. on onion. 

Collet otrichum lindemufhianum (S. & M.) Br. & Oav. on 
bean. 

GJoeosporium Imietticolum (Jansen on lime. 

Penicillium italicum Weliner. on oranges. 

Alternaria Solani (E. & M.) Jones & Gr. on potatoes. 

Collet otrichum nigrum E. & H. on pepper. 

Plasmopara viticola (B. & C.) Berl. & Toni on grape. 
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MYXOMYCETES 

W. C. MUENSOHER * 

Comparatively little work has been done on the Myxomyeetes or 
“slime moulds’’ of South America, and curiously enough,-the first 
report on the species of this group, appear to be from Colombia, 
Leveille ( 14 ) in 1863-67, reported (pag. 158) two species: Leocarpus 
vernicosus (IHderma vernicosum Pers.), collected at Tcquendama, 
and Enerthema muscorum Lev., collected at La Mesa, San Antonio, 
both collections made by Lindig. 

Sturgis ( 29 ) cited the earlier collections made in South America 
and reports sixty species from Argentina and Chile collected by 
Professor Boland Thaxter in 1905-. Lister ( 15 ) recorded about fifty 
species from South America of which twenty were found in Chile, 
eight in Brazil, three in Venezuela, and one in each of the follow¬ 
ing countries: Argentina, Bolivia, Ecuador, Paraguay and Peru. 
Gilbert ( 11 ) has reported fourteen species from British Guiana and 
Surinam. None, but the two above cited species, seem to have been 
recorded from Colombia. This would seem to indicate that they 
have not been collected to any extent in Colombia. Jn view of the 
fact that many species of Myxomyeetes art' rather cosmopolitan in 
their distribution, intensive field work should reveal a considerable 
number of species in an area as large and varied as Colombia. 

The following brief list of species, based upon a few incidental 
gatherings made by Cliardon and Nolla, is only a beginning towards 
a catalog of the Myxomyeetes of Colombia. More intensive and 
extensive field work on this group will probably multiply the list 
several times. 

*1. Physarum javanicum Bacih., lledwigia 37:53. 1898. 

On debris of Zea mays L. 

El Valle: Todos los Santos, between San Pedro and Buga, No. 411. 
June 4, 1929. 


Cratkrium sp. 

This small gathering consists of the remains of over mature 
sporangia. MacBride suggested that it may be a new species near 
Craterium oylindricum Massee, but better material is necessary to 
make a specific determination certain. 

On wood. 

Santander: Magdalena River across Puerto Berrlo, No. 12$, June 
15, 1926. 


* Contribution trom the Department of Botany, Cornell University. 
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2. Stemonitis spi iKNOKNs Host. Sluz. Moving. 195. 1875. 

On dead trunk. 

Santander: Magdalena River, across Puerto Rico, No. ISO, June 
15, 1926 (det. J. T. MaeBride). 

El Valle: Hacienda Riopaila, S. of Zarzal, No. SO2, May Ml, 1929. 

*3. Hermitrkuiia clavata (Pers.) Rost. Suz. Moling. 264. 1875. 

Only a few sporangia were found among Arcyria demidatu Wetts. 
On a decaying log. 

El Valle: Bamboo forest near San Pedro, X. of Buga. No. US, 
June 4, 1929. 

*4. Aucvkia (mnerea (Bull.) IVrs. Syn. Fung. 184. 1801. 

On decaying wood. 

El Valle : College N. S. de los Andes, above 4 Cali. No. 16 6*. June 
9, 1929: Bamboo forest- near San Pedro, N. of Buga, No. -112, June 
4, 1929. 

*5. Aroykja den r data (L.) Maebr. N. Am. sl-moulds 195. 1899. 

On decaying Jogs. 

El Valle: Hacienda Iiiopaila, S. of Zarzal, No. Sf)(), May 31. 1929; 
Bamboo forest near San Pedro. N. of Buga. No. US, June 4, 1929. 

6. Lyoogala kpidendrfm (L.) Fr., Syst. Mye. 3:80. 1829. 

On dead wood. 

El Valle : Along Cauoa River, near Cali, No. 721 , May 21, 1929- 

PHYCOMYCETES. 

Wm. H. Weston .Tr.* 

Tlie list of Phyeomyeetes comprised in this series, although not 
a very extensive one, compares very favorably in number and interest 
with those of similar collections reported in recent years from 
Central and South American regions or from islands in the Carib¬ 
bean,—collections such as those of Stevens (28) from Costa Rica and 
Panama, Ciferri (7) from Santo Domingo, or Seaver and Chard on 
( 22 ) from Porto Rico. Moreover, it adds appreciably to the repre¬ 
sentatives of this group previously reported from Colombia. Sydow 
;3i ) in his enumeration of the fungi collected by Mayor lists but 
seven species, (1 Peronospora and 6 Albugos), while the present 
collection comprises 16 (Synchytrium 2, Albugo 7, Phytophthora 2, 

* Contribution from tlm Laboratory of Crytogamic Botany, Harvard University. 
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Plasmopara, Pythium, and Peronoplasmopara. each 1, and Mucorales, 
2 ). Two of Sydow’s are lacking here— Peronospora liorreria >, a rare 
form scantily known only from Lagerheim’s ( 10 ) original description 
of conidial material from Ecuador, and from Sydow’s record of its 
occurrence in Colombia, and Albugo pktiensut Speg. which usually 
is represented in collections from the American tropics, and which 
Mayor secured in 4 numbers, although only from the Department 
of Bolivar, 

As is wholly natural, the present list comprises chiefly the more 
obvious parasitic forms which could be gathered in the course of a 
journey through such a region. Consequently it includes certain 
species, such as Albugo Candida , A. Bliti , A. Trugopogouis, and A. 
Portulacai , among the Albuginaceac; and Plasmopara viticola and 
Peronoplasmopara cubensis , among the Porono'sporaceae, which are 
common and world-wide in their distribution. Yet, on the other 
hand, it contains Synchyirium wquatoriensis hitherto known only 
from Ecuador from which it was described in 1914 by Sydow (30) 
and from which it had been reported in 1891 by Lagerheim (19) as 
Synchytrium weidioides. Moreover, it includes two species appar¬ 
ently undescribed hitherto, one on Phaseolus vc.stitus Hook, Synchy - 
Irium Phaseoli , a noteworthy form belonging to the Woroiimelhi—sub¬ 
menus of Rynchytrium,—of which various representatives are widely 
distributed in the tropics, and the other Albugo Chardoni ’, a most 
striking and distinctive species on* Cleome anomala , H. B. K., a host 
Species on which hitherto no Albugo has been reported, even though 
CIconic graveolens and other members of the Capparidacea? have 
been reported as hosts for the common species. Albugo Candida , from 
which this is sharply differentiated by the distinctive thickening of 
its eon idial wall. 

Obviously the region is one of considerable potentialities with re¬ 
spect to interesting Phycomycetes. Our knowledge of this class of 
fungi in any territory always begins with collections such as this, 
of orders such as the Peronosporales which occur on crop plants 
or weeds along the lines of travel and can he secured for study by 
the simple procedure of making herbarium specimens of their hosts. 
Such orders as the Aneylistales, Blastocladiales, Monoblepharidales, 
Leptomitales. and Saprolegniales, which are all primarily aquatic 
and require a special technique of collecting or trapping and long- 
continued intensive investigation for adequate description, await 
study with promise of reward. Also the aerial representatives such 
as the Mncorales, *which rarely strike one’s attention in nature and 
usually must be isolated, cultured, and studied under suitable condi- 
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tions in the laboratory; the Entomophthorales, which demand con¬ 
siderable knowledge of the habits of their insect hosts for collection 
and special culture methods for study, and the Endogonales, whose 
inconspicuous growth and typically subterranean habitat result in 
their scanty representation in collections even in temperate regions 
long worked over intensively by mycologists,—all these probably will 
prove rich fields for investigation in this country in which so promis¬ 
ing a start has been made. 


Order T.—CHYTRIDIALES. 

Family 1.— 8 y n gii ytri a of/e. 

*7. Synchytrium aFA jr a vomFNsis (Syd.) Gaumann, Ann. Mycol. 
25:172. 1927. 

Woroninflla agitato new sis 8yd., Ann. Mycol. 12:486. 1914. 

Svdow (30) when establishing this species from Ecuador gave the 
diameter of the sporangia within the soms as from 20 to 28 u. In 
tliis Colombian material this same range in size is encountered, but. 
as extreme measurements give only an inclusive size concept, it may 
be worth while to add that the sporangia most commonly measure 
25' to 30 u by 23 to 27 u (cf. Plate XXX, G). This species, as far 
as the writer is aware, has been reported hitherto only from Ecuador. 

On Psoralen Mvtmi IT. B. K. 

Cpndinamarca : Ravine between Oerro Monserrate and Guadalupe, 
above Bogota, No. 004, June 25, 1929. 

# 8. Synchytrium Phaseoli Weston sp. nov. 

The swollen galls in leaves and steins open like irregular craters 
in the fashion, similar to the aeeia of certain rusts, which char¬ 
acterizes the subgomis Woroninella of Synchytrium. The sporangia 
are angular, polygonal to polyhedral, with flattened faces of contact 
when first cleaved out in the sorus (Plate XXX. F.), when free be¬ 
coming rounded (Plate XXX, E.), swelling slightly, ranging in size 
from 16-22 u x 14-20 n, most frequently 18-20 x 15-17 u, with 
a distinctly golden color en masse and content marked with distinct 
refractive grannies, (Plate XXX, E, F.). 

This form is very distinct from the preceding in the smaller size 
of its rounded polygonal sporangia which may range from 16-22 u x 
14^-20 u, but are usually 18-20 u x 15-17 u. They thus mark this 
Species as distinct from those others in the subgenus Woroninella 
which occur in tropical regions, as most of these have a diameter 
ranging from 25-30 u. In size they are somewhat nearer to those 
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of Synch/ytrium (lecid/md^s which, usually ranging from 14—16 u in 
diameter, are the. smallest of any in this subgenus. 

Uaumann’s ( 9 ) infection experiments, carried out in the East 
Indies in 1920-21 with related species, demonstrated that certain 
Synchytria (subgejms Woroninella) are specialized and restricted 
in host range at least to the genus of hovst. He concluded that be¬ 
cause of this specialization certain scantily described forms for which 
structural distinctions had not yet been given should be recognized as 
distinct species on the basis of the genus of host oil which they 
occur. The writer considers Oaumann’s work conclusive and re 
gards specialization of parasitism as additional grounds for separat 
ing this structurally distinct species on Phaseolus. The host 
Phaseolus vestitus Hook (with Phaseolus atropurpnreMs B. C. from 
which it is separated with difficulty) grows wild in a range from 
Salvador through southern Colombia and is a well-defined entity not; 
to be confused with Amphioarpa , the host of the closely related 
Synchytrium. aeddioides. 

The species therefore is described us new and is named for the 
distinctive genus of hoist, on which it occurs. 

Intermingled with sori of Uromyces appendiculatus. 

On leaves, petioles and totems of Phaseolus vestitus Hook. 

El Valle: Along ravines at Pinca Las- Canas, S. of Jamundi. No 
280 h. May 15, 1929 (type). 

# 

Order II—PERONOSPORAEES. 

Family 1—Pythiaceae. 

1'. Pythium DnBaryanitm Ilesse. 

The report of this fungus is based on studies made by Mr. J. A. 
13. Nolla, who not only found and determined this common fungus, 
causing considerable damage (“damping-off”) of tobacco seedbeds, 
but succeeded in obtaining it in pure cultures. 

On seedlings of yicoliana tabacum L. 

TCn Vaixe: With no specific number in the collections, but fre¬ 
quently observed in tobacco seedbeds in the Canca Valley during 
May, June and July, 11)29 by J. A. B. Nolla. 

10. Pn ytophtora Nicotianaf. Van Breda de Ifaan., Med. Lands 
Plant. Batavia 15:58. 1896. 

This report is also based on Mr. J. A. B. Nolla’s studies on the 
tobacco diseases in the Cauca Valley. It was found attacking seed¬ 
lings in the’seedbeds, causing “damping-off” and leaf spots in the 
tender leaves. A few diseased tobacco plants sent to Mr. Nolla, 
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from the Department of Cauca, showed the characteristic* symptoms 
of 41 black shank”. Mr. Nolla writes: 

'‘This form of Phythopkthora Nicotiame from Colombia ha’s been 
compared critically with that from Porto Rico and differs from the 
latter only in having slightly smaller sporangia. A few oospores 
were found in old oatmeal agar cultures.” 

On seedlings and field plants of Nicotian a t abac nm L. 

Kl Valle: With no specific number, but kept in pure cultures at 
the Insular Experiment Station by Mr. J. A. B. Nolla. 

11. Phytophtoiia tnfestans (Mont.) Deliary, dour. Hoy. Agr. 
Soc. England If, 12:240. 1876. 

Botrytis infest aus Mont., Mem, Just. Fr. 1845 : 318 . 1845. 

Ohardon notes that “The potato blight, which is known under the 
name of ‘gota’ causes a great deal of damage, especially in the 
Sabana de Bogota, where it seems to he the limiting factor in potato 
growing. In spite of this heavy loss, no attempt is made to control 
the disease by spraying with fungicides.” 

On Solarium tuberosum L. 

El Valle: Gardens at La Oumbre, Cordillera Occidental, No. 518, 
June 12, 1920. 

Oundtnamakca : La Pieota Experimental Farm, B. of Bogota, No. 
521, June 30, 1929. 

On Ly coper sic am esculentum Mill. 

El Valle: Gardens at La Cumbre, Cordillera Occidental, No. 519, 
June 12, 1929. 


Fa inily 2 .—Aliuhunaceak. 

12. Albugo Bliti (Bivon.) Kuntze, Rev. Gen. PI. 2:658. 1891. 

Uredo Bliti Biv., Stirp Rar. Sicilia 3:11. 1815. 

('-acorn a Amarunthi Sehwein, Trans. Am. Phil. Soc. 114 : 292. 1832 
Cyst opus Bliti De Bury, Ann. Sci. Nat. IV, 20:131. 1863. 

Cystopus Amaranthi Berk., Grevillea 3:58. 1874. 

Cystopus Amaranthacearum Zalew., Bot. Cent. 15:223. 1883. 

Cystopus Cyathulce Winter Roum., Rev. Mve. 11 : 66 . 1889. 

This species has been reported previously by Ohardon ( 4 ) on 
Amaranthus gracilis (No. 97 above). Even though oospores are lack¬ 
ing it seems justifiable to refer the specimens on I resine to this 
species as the conidial stage agrees with that on Amaranthus. More¬ 
over, although Jresine is not listed as a host by Wilson ( 43 ) in his 
Host Index, it is one of the Amaranthaceae and this species lias already 
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been reported by Sydow (31) on Iresine sp. near Medellin and on the 
road from Medellin to Bello in Colombia, and by Stevens ( 28 ) on 
Jresine acicularis from Costa Rica. Examination of Sydow *s speci¬ 
men (No. 153) in the Farlow Herbarium shows convincing agree¬ 
ment. It is of interest that all of these specimens on Iresine are of 
the conidial ‘stage only. 

On leaves of Amarantlius gracilis Desl. 

Antioquia : Fredonia, No. 97 , May 25, 1926. 

El Valle: Near La Cumbre, Cordillera Occidental, No. 513 , June 

12, .1929. 

On leaves of Amarantlius sp'mosus L. 

El Valle: Hacienda El llatico, between Cerrito and Palmira, No. 
349 , May 23, 1929. 

On leaves of Iresine celosia L. 

El Valle: Near Toro, No. 534 , June 32, 1929. 

13. Albugo Candida (Pers.) Kuntze, Rev. Gen. PI. 2:658. 1891. 

Aecidium candMum Pers. in Gmelin Syst. Nat. 22:1473. 1791. 
Credo candidct Pers. Syn. Meth. Fung. 223. 1801. 

I>redo Cheiranthi Pers. Syn. Meth. Fung. 224. 1801. 

Cyst opus ca ndidus Lev. Berk. Jour. Hort. Soe. Lond. 3: 271. 1848 
Previously reported from Cundinamarea by Sydow (31) on this 
host and on Nasturtium officinale R. Brown. 

On stems and leaves of Capsella Bursa-pastoris (L.) Med. 
Cunuinamaroa : Near hotel at Salto de Tequendama, No. 637, July 
ti, 1929. 

14. Albugo Ipomoeae-Panduranae (Schwein) Swing., Jour. Myc. 
7:112. 1891. 

Aecidium Ipomoew-pandurance Schwein. Schr. Natur. Ges. Leipzig 
1:69. 1822. 

Cystopus Ipomoew-panduranw Stev. & Swing. Trans. Kan. Acad- 
Sci. 11:67. 1889. 

Previously reported from Antioquia on Ipomoea caloneura Meissner 
by Sydow (31). 

Even without any oospores and without precise specific identifica¬ 
tion of the host, which with this scanty material of leaves only is 
impossible, the determination of this species seems justifiable. The 
hosts in both numbers were wild Ipomoeas, hence the fungus could 
not be A. minor which Ciferri ( 6 ) has found limited to the cultivated 
sweet potato, ileither, as the collections were made in the Cauca 
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Valley far inland, could it be A. Ipomoem pes-caprm which he found 
limited to the goats-foot Tpomoea of the sea shore. Further cross- 
inoculation experiments to determine the limitation of host range in 
the Albugos on various Ipomoeas in the tropics is much to be desired. 

On leaves of lpomoea sp. (possibly I. rubra). 

El Valle: Near Buenaventura No. 211. May 8, 1929; near Santa 
Ana, No. 34. V, May 28, .1929; Hacienda Riopaila, S. of Zarzal, No 
402, May ?3, 1929. 

*15. Albugo minor (Kpeg.) Cil*., Nuo. Gior. Hot. Ital. n. s. 35:182. 

1928. 

(Ujstopus conrolvularearum var. minor Speg. Ann. Soe. Ci. Argent. 
17:128. 1884. 

Albugo l p o moGw-panduranw (Schwein) Swing. Jour. Mycol. 
7:112. 1891. (in part) 

In spite of the fact that Schweizer (21) lias shown that moisture 
and the nature of the host plant can influence the morphological 
characters of such a related parasite as Uremia lactuom, and in spite 
of the fact that further cross-inoculation studies and critical com¬ 
parisons of Albugos on lpomoea and other Gonvolvulaceai are needed 
to put the classification on a sound basis, ‘still the differentiation by 
Oifem (6) of A. minor on sweet potato and A. lpomoea 1 pes-cupne 
on lpomoea pen-capra' on the basis of host limitation and of size dif¬ 
ferences in the oospores seems worthy of acceptance. This speci¬ 
men, agreeing in conidial characters with the description of Oiferri 
is therefore referred to his species even though no oospores are 
present. 

On leaves of lpomoea batatas (L.) Lam. 

El Valle: Finca “Rincon” along river Pance, south of Cali, No. 
255 , May 14, 1929. 

16. Albugo Portulacae (D. 0.) Kuntze, Rev. Oen. PI. 2:658. 1891. 
Vredo Portulacae D. C. FI. Fr. 6:88. 1815. 

Previously reported by Sydow (31) on this same host from Bolivar. 
The conidiophores of No. 229 are somewhat more elongate than is 
customary in material of the species. Otherwise the agreement is 
very close in the conidial phase, all that is present in both specimens. 

On leaves and stems of Portulaca oleracea L. 

El Valle: Along road from Cali to Palmira, No. 229 , May 11, 
1929; Hacienda Riopaila, and south of Zarzal, No. 401 , May 31. 

1929. 
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17. Albugo Tracwtogonis (D. 0.) S. F. Gray, Nat. Arr. Brit. PI. 
1:540. 1821. 

Vredo Candida var, Tragapogoni. Piers. Syn. Meth. Fung. 233* 
1801. 

Cystopus brasiliensis Speg. Bol. Acad. Oi. Cordoba 11:481. 1889. 

Previously reported (as Cyst opus brasUiensis) by Sydow (31) 
from Autioquia on Age rat am conyzoides , six collections, and on 
Eupatorium conyzoides Va hi. one collection. . 

Wilson (41) after examining specimens on Agerafum cony- 
k aides from Ecuador and from Brazil concluded that Cystopus brasi¬ 
liensis of Kpegazzini is not distinct from A. tragopogonis. The writer, 
after comparing these new collections from Colombia (of which No. 
41 J) fortunately contains abundant- oospores, and materia] in the 
Farlow Herbarium of A. brasiliensis on Agerafum conyzoides and on 
A lamia m/icrocarpa ( Benth.) Rob. from Sydow, with specimens of A . 
tragopogonis is convinced that Wilson is correct and.hence relegates 
these numbers to the latter species. 

On leaves of Agerafum conyzoides L. 

El Valle: Near College of Nucstra Sonora do los Andes above 
Cali. No. 44U June 0, 1929. 

On leaves of Jaegeria hirfa Less. 

El Valle: Near College of Nuestra Sonora do los Andes above 
Cali, No. 45 7, June 9, 1929. 

On leaves of Agerafum conyzoides L. 

Antioquia: Granizales. No. T/3 (coll. B. A. Toro), September 11, 
1927. 

*18. Albugo Chardoni Weston sp. nov. 

Sori on the leaves prominent, white, conspicuous, abundant 
rounded or slightly irregular in outline (Plate XXXI, B.), frequently 
crowded at the base or tips of leaves and following veins in irregular 
groups (Plate XXXI, A.). Conidiophores when young cylindrical to 
tapering about 45 x 14 u (Plate XXXI, C, D.), later after continued 
sporulation, elongate, fusiform or tapering, BO-75 u x 12-14 u (Plate 
XXXI, F, I,), the thickened basal wall hyaline. Conidia dissimilar, 
the terminal (Plate XXXI, J.) larger, usually 18-21 x 15-18 u, 
broader, more rotund, the peculiar wall thickening less pronounced, 
hyaline, the latter conidia (Plate XXXI, K.) hyaline, narrower, 
and more elongate, the distal end domed, the sides tapering to nar¬ 
rower usually truncate base, the size smaller ranging from 14-20 
x 13-18 u but usually 16-19 x 14-17 u, the wall characteristically 
thickened across the base and up the sides but thin throughout the 
domed, distal portion. Oospores not seen. Type in Fungi of Co 
lombia in the Cornell Herbarium and duplicates in the Farlow 
Herbarium at Harvard. 
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The writer hesitates to present a species as new on the basis of 
conidial material solely, but in this case the eonidial pecularities 
seem sufficiently marked to warrant establishing this as distinct 
The older conidiophores (Plate XXXI, F, I.) with their elongate and 
relatively slender shape, are easily separated from most specie’s, being 
approached only by those of Albugo Froelkkiw of Wilson ( 41 ). 
When producing their first conidia the conidiophores are shorter, 
perhaps 45 u (Plate XXXI, C.), and there are indications (Plate 
XXXI, 1), 1.) that as sporulation continues they proliferate until very 
elongate. Clumps of noticeably long conidiophores frequently may 
le seen in the center of developing pustules. 

Moreover, the characteristic thickening of the wall of the conidia 
is a distinctive feature. This thickening seems to differentiate a 
third conidial type in Albugo in addition to the two usually em¬ 
phasized, one with the conidia rotund, approximately Spherical, the 
wall relatively thin and of equal thickness throughout, as in Albugo 
Candida; the other type with from usually more cylindrie and wall 
characteristically distinguished by a median angular thickening as 
in A. Tragopogonis. In this third type, the conidia are somewhat 
cylindrie hut with the distal end domed, the side's tapering to a 
narrower truncate base and the wall thick (up to 2.5 u) across this 
base and up the sides but thin, (usually less than 1 u) throughoul 
the domed Summit. As far as the writer can determine, this type 
of thickening has been reported in but one other species, namely 
Albugo tilUmr which Lagerheim ( 19 ) described on Tillaea rubescens 
from the outlying streets of Quito, Ecuador. Lagerheim \s descrip¬ 
tion that <fc La membrane de la partie inferieure des conidies est plus 
opaisse quo cello du sommet,” and his figure 3A of Plate 11 were 
the first to emphasize this feature and leave little doubt that it is 
the same type as that of this new species on Oleome from Colombia. 
Yet there is no possibility that the two are identical. The hosts are 
quite unrelated, Tillaea rubescens being a member of the Cras 
sulaccae and Cleome anomala one of the Capparidacafe, and the conidia 
on A. tillacew, although of the same shape and with the same wall 
thickening of those in A. Chardoni are much larger, being from 20 
to 24 u long by 20 to 21 u broad. 

The ho‘st species, a member of the Capparidacese, is an addition 
to the list of hosts for specie’s of the genus Albugo. The only other 
Albugo recorded on members of this genus is Albugo Candida, which 
in the past has been reported on Capparis rupeslris, C. spinosa, and 
on Cleome graveolens in the family of the Capparidaceae. The pres¬ 
ent species, however, is quite unlike Albugo Candida in the extreme 
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len g th and slender, tapering form of its older conidiophores, and 
in the characteristic shape and distinctive wall thickening of its 
conidia. It is much to be regretted that no oospore material is 
available, but the species in its conidial phase seems none the less to 
be a particularly distinctive one. 

This species, therefore, is tentatively described as new and is 
named after Carlos E. Chardon, who not only collected it but also 
appreciated its distinctive characters and tentatively suggested that 
it might prove to be a new species. 

On leaves of Cleome anomala H. B. K. 

C undin am arc a : In wet meadow’s above the Salto de Tequendama, 
No. 668, July 6, 1929 (type). 

Family 3 .—Peronosporaoeae. 

19. Plakmopara vitjoola (B. & C.) Ber. & DeT., Syll. Fung. 7:239. 
1888. 

Botrytis vitu-ola Berk. & Curt., Jour Hort. Soe. London 6:289. 
1851. 

Peronoxp'ora vitwolu DeBary., Ann. Sci. Nat. IV 20:124. 1863. 

Rhysoihecu ritk-nlu G. W. Wilson., Bull. Torrey Bot. Club 
34:407. 1907. 

This most frequent parasite of the grape, causing the well-known 
grape mildew’ and eo-extensive with its host throughout the world, 
is apparently common, although not. devastatingly destructive in this 
region. 

On leaves of Vitis viniferu L. 

El Vai.ee : Finca Piedra Grande, south of Cali, No. 240, May 
14, 1929; near Palmira, No. 563, June 8, 1929. 

Cundinamabca : In manager’s garden, Hacienda San Antonio, 
No. 694, July 11-12, 1929. 


20. Peronopl.vsmopaka cubknsis (llerl.) Clint. Conn. Agr. Exp. Sta. 
Rep. 28:335. 1905. 

Peronospora cubemk Berk. & Curt. Jour. Linn. Soc. 10: 363. 1818. 
Plasmopara cubenm Humphrey. Rep. Mass. State Agr. Exp. Sta. 
8:212. 1891. 

Pseud-operonospora Cub crisis (B. & C.) Rostow. Ann. Inst. Agrou. 
Moscow 9:47. 1903. Flora 92 : 422. 1903. 

Previously reported from Colombia by Chardon (4); of almost 
world-wide distribution on various members of the Cucurbitaceate. 

Oh leaves of Cucurbita Pepo. L. 

El Valle: Finca'Piedra Grande, S. of Cali. No. 248, May 14, 1929. 
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Order I V'MUOOEALES. 

Family 1 — Mucoraceae. 

*21. CiRciNffiLLA spinosa van Tiegli. & Monn., Ann. Sci. Nat. V. 17: 
305. 1873. 

Found associated with lesions on Theobroma Cacao produced by 
the Monilia > probably secondary. Determined and cultivated by Miss 
Marjorie Swift, of the N. Y. Botanical Garden. 

On Theobroma Cacao L. 

Tolima: From Espinal, sent by Vittorio Sacco to R. A. Toro, on 
March, 1930. (Culture 50, by M. Swift, N. Y. Bot. Garden.) 

Family 2—Choanophoraceak. 

*22. Cunningji vmei/la ei,EGA Ns Louder, Beitr. Krvpt. Sdiw. 3:159. 
1908. 

Found in same condition and association as above. 

On Theobroma Cacao L. 

Tolima: From Espinal, sent by Vittorio Sacco to R. A. Toro, on 
March, 1930. (Culture 51, by M. Swift. N. Y. Bot. Garden.) 


ASCOMYCETES 

Order I. EXOASCALES, 

Fam ilv 1 —Exoas< 'a oka k 

23. Taphrina deformans (Berk.) Till., Ann. Sci. Nat: 128. 18(»<>. 

Exoaseus deformans (Berk.) Fckl. 

On Prunus per sir a S. & Z. 

This fungus was first reported from Colombia by Toro (39) and 
it is one of the serious troubles attacking peaches in this region. 
CuNMNAMARCA : La Pieota Experimental Farm, S. of Bogota. No. 
63d, June 30, 1929. 

Order II.—PEZIZALBS. 

Fred J. Skaver * 

*24. Ascobolus magnificus Dodge, Mvcologia 4:218. 1912. 

This is the first report of this species from continental South 
America. It is one of the few common discomycetes in Porto Rico. 
On cow dung. 

El VALiiE: Finca Las Canas, near railroad track, S. of Jamundi, 
No. 266, May 15, 1929; near San Pedro, No. 407, June 4, 1929. 

* Contribution from the New York Botanical Garden. 
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*25. Aboophanus uarneus (Pers.) Boud., Ann. Sei. Nat. V. 10:250. 
1869. 

On dong. 

El Valle: Vicinity of Cali, No. 729, May 18, 1929. 

*26. Patella cubensis (B. &.C ) Seaver, N. Amer. Cup-Fungi, 160. 

1928. 

On coffee pulp and dead wood. 

AntioquiA: Medellin, No. 174 (coll. R. A. Toro), July 24, 1927. 
El Valle: In bamboo forest near San Pedro, N. of Buga, No. 
414, June 4, 1929. 

*27. Okbilia looibtm.1 art - m P. Heim. Iledwigia 41: 19. 1902. 

On leaf sheaths of Gmd.ua latifolia Kunth. 

Caldas: Along Quindio River, near Armenia, No. 720, July 14, 

1929. 


*28. Belonopsis Ingae Seaver sp. nov. 

Apotheeia sessile, gregarious and often confluent, pale yellow and 
semitranslueent reaching a diameter of .5 mm.; asci clavate, short. 
48-20 x 4—5 u; spores slender, straight or slightly curved, 8-10 u; 
paraphyses very slender with globose apices'about 3 u in diameter. 

On dead pod of Inga sp. „ 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 506, June 
11, 1929 (type). 

*29. Erikella simujs Bres., Iledwigia 35:296. 1896. 

On dead wood. 

El Valle ; Hacienda Bitaeo, Cordillera Occidental, No. 505, June 
11, 1929. 

*30. Erinella longistora (Karst.) Saae. Syll. Fung. 8:507. 1889. 
Lachrium longispormn Karst. Iledwigia 28:191. 1889. 

On dead log. 

Antkhjtua : Tranvia de Oriente, No. 56, May 18, 1926. 

31. Calloma quitensis Pat., Bull. Soe. Myc. Fr. 8:126. 1892. 

On Helbuniun) hypocarpium (L.) Hemsley. 

A beautiful species previously collected by Mayor and reported 
by Svdow (31) and common in the middle Andean region. 
Antjqquia;: Loreto, Nos. 173 and 230 (coll. R. A. Toro), May 
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10 and 21, 1927, respectively; Medellin, No. 310 (R. A. Toro), Jan. 
20, 1928. 

El Valle : Hacienda Bitaco, Cordillera Occidental, No. 499 , June 
31, 1929. 


Order III.— PHACIDIALES. 

32 . Tryblidium kufulum (Sprang.) Ellis & Ev„ N. Am. Pvrenom. 
690. 1892. 

On dead wood. 

El Valle: Exp. Sta. at Palmira, No. 742 (Coll. L. A. Serrano* 
no date. 

Order IV.— HEMISPHAERIALES. 

(Rafael A. Toro.) 

This order was established by Theissen (35) to include those 
fungi with inverse radiate perithecia, which were formerly scattered 
among other orders of the Pyrenomycetes. Since the establishment 
of the order, much discussion has taken place as to its systematic 
position. In the latest monograph of the order by Theissen & Svdow 
(37), a step was made by the inclusion of the family Polystomel- 
laeeae, thus establishing a connection with the Dothideales. Spegaz- 
zini ( 24 ), although accepting the limitations of the order, expressed 
his doubts as to the constancy of the characters involved. Arnaud 
(1) makes a thorough study of some of the members of this order 
and presents a more fundamental classification based on the mor¬ 
phological characters of the fruiting bodies. He recognizes two 
orders within the group: the Microthyriales which is constituted by 
the majority of the elements included by Theissen & Sydow and 
which have an asterinoid, parasitic mode of life, while in the Ilemis- 
phaeriales are included the remaining genera which are probably at 
most saprophytic. Arnaudclassification lacks in ease of applica¬ 
tion, while that of Theissen and Sydow, based, as it is, wholly on spore 
captation* and color, is of necessity too artificial. 

According to the various authors who have worked with the order, 
the Hemisphaeriales are related to the Dothideales on the one hand 
and to the Perisporiales on the other. Gaumann ( 10 ) points out that 
the order is intermediate between the Pyrenomycetes and the Discomy 
cetes, near the Phacidiales, 

Since our present knowledge of the affinities and relationships of 
the order are still not clearly defined, we are considering the group 
as a separate one, adopting the classification of Theissen and Sydow. 
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Family 1. — Stigmataceae. 

Ooscinopeltella Char don gen. nov. 

Stromata subcuticular, black, radiate (?) erustaceous, convex, 
with the epidermis intact and clearly visible; locules round, simple 
or compound through coalescence; asci 8-spored, clavate; spores 
1-celled, hyaline: paraphyses absent. 

The fungus falls in the tribe Munkiellae, of the Stigmataceae 
according to the treatment of Theissen and Sydow (1. c.). The gen¬ 
eral macroscopic characters of the fungus, together with the shape 
cf the asci are highly suggestive of the Stigmataceae, especially the 
genus CoscinopeUis Speg. The excellent illustration published by 
Spegazzini (24, Fig. 22) of the type species of the genus, V. ar - 
yeniinemn indicates a very close morphological similarity with our 
Colombian species. 

Spegazzini’s diagnosis of the genus is: 

4 i Stromata orbieularia dimidiato-scutifonnia, sitperne laxe punc- 
tulata, interne retieulato-loculigera; asci octospori; sporae l-lo- 
culares, breves hyalinae. M 

No mention is made in the generic diagnosis of the presence or 
absence of paraphyses, although its type species, (\ argentinensis 
shows them clearly. Theissen and Sydow’s (36) diagnosis of the 
genus, however, amends the original diagnosis by adding “afeei, 
paraphysati.” Since our Colombian species has no paraphyses, a 
new genus, Cosnnopellella, is needed to take care of the species of 
CoscinopeUis , lacking paraphyses. 

Type species: ('oscinop&MUt Maritalvoae sp. nov. 

*33. Ooscinopeltella Montalvoae Chard on sp. nov. 

Spots epipbyllous, round, 1.5-3 mm.in diameter,*black, very con¬ 
spicuous, made up of a larger number (10-50) of minute, black, shiny 
stromata. 300-100 n in diameter, convex and ostiolate; stromata 
black, radiate (?), distinctly situated between the cuticle and the 
epidermis; locale single, lenticular, covered on the roof by the black 
stroma, seated on a hvpostroms at the base, 300-400 u in diameter; 
asci 8-spored. with thj spores inordinate or else biseriate, broad- 
clavate, with the ascus well thickened to 3-7 u at the end; spores 
Jong ellipsoidal, with the upper end obtuse, the lower acute, 1-celled, 
hyaline, with granular contents, 18-20 x 8-9 u; paraphyses absent. 

Named in honor of Dr. Jose A. Montalvo, former Minister of 
Industries in testimony of our appreciation for his many courtesies 
during our viteit to Bogota. 

On Miconia sqwtimulosa (&w.) Triana. 
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CiTNWNAMARCA: Ravine between Cerro Monserrate and Guadalupe ; 
above Bogota, No. 594 , June 25, 1929 (type). 


Family 2.—Polystomellageae. 

Placoasterina Toro gen. nov. 

Mycelium present, hypophodiato, stroma dothideaceous, superficial, 
centrally fastened to the hypostroma, loculi oval, single or few in 
each perithecia; asei 8-spored; spores 2-eeled, brown; paraphysete 
filiform. 

The genus Placoasterina differs from Armatella Th. & Syd. by 
having perithecia with more than one locule and brown spores; from 
I y la comte veil a Sace. by having hyphopodiate mycelium; from Aste~ 
rina Lev. in that typical inverse-radiate thyriothecia are absent and 
from Prilleuxina by having a definite hypostroma with distinct loculi. 
The germs belongs to the Polvstomlaleae of the classification of 
Theissen and Sydovv (1. c.) between Armatella Tli. & Syd. and 
/ > l a coaster ell a Sacc. 

Type species: Plascoastcrina antioqucmis sp. nov. 

*34. Placoasterina antioquensis Toro sp. nov. 

Spots sometimes discolored: epiphyllous, borderingthe stromata 
with a reddish band about 1 mm. wide; stromata circular, black at 
lire lip, radiate at the base, superficial, 1-2 mm. in diameter; hy- 
postroma epidermal; perithecia with one or few definite, roundish 
loculi, 125-155 u in diameter, covered with a layer 20-30 u thick, 
a stem o ns or longitudinally cracked; mycellium hypopodiate, brown, 
superficial, thick-walled, nearly straight, sparsely branched, septate, 
0-8 u wide; hyphopndia mostly unilateral, alternate, few, 1-celled, 
roundish. 8-12 u in diameter; asei elliptic, sometimes hemispherical, 
sessile 8-spored, 53-50 x 30-34 u; spores inordinate, ellipsoid, 
hyaline at first, lighl brown with age, 2-eelied, thick-walled, 
23-30 x 10-13 u; cells subequal, sometimes separating; paraphyses 
filiform, hyaline. (Platt XXXfl, (•. I>). 

On leaves of Mieonia das month a Benth. 

ANTiOQriA: Near Itagiii; No. April 29, 1920 (type). 

Family 3 .—Microthyriaceae. 

*35. Aktehina Bellt^tae P. Heim., Hedwigia 43:374. 1904. 

Asterina Paccmosae Ryan, Mycologia 16:182. 1924. 

Asterma miconicola Ryan, he, 

A comparison of the Colombian and Porto Rican materials shows 
a very close similarity with the description of the species. Measure- 
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ments of a great number of thyriothecia and spores of specimens of 
the species involved make it impossible to separate them on the bafeis 
of measurements of these structures. The Porto Rican material has 
larger Spores than those given by Ryan. They average 20-28 x 
10-12 u. (Plate XXXIII, D). 

On Mwonia aeruginosa Naud. 

Antioquia: Armenia, No. 214 (coll. R. A. Toro), April 18, 1927. 

*36. Asterina diplopoda Sydow, Ann. Myc. 25:56. 1927. 

The species was previously known from Costa Rica and Vene¬ 
zuela. The fungus on the Colombian material is so abundant in the 
upper surface of the leaves and petioles that it completely covers the 
green or yellowish color of these structures. 

On Solanum sp. 

Cundinamarca : Along road beyond Salto de Tequendama, No. 678 1 
July 7, 1929. 

37. Asterina hypopjiylla (Schw.) Perk., Theisse Ann. Myc. 10: 165. 
1912. 

Doth idea hypophylla Schw. in herb. 

This species was reported as A. .1 /clast omul is Lev. by Earle (8). 
On a Melastomaceae. 

Magdalena: Near Santa Marta, C. F. Baker No. 90, Nov. 19, 1898. 

*38. Asterina megaijospora B. & O.. Jour. Linn. Soc. Bot. 10:363. 
1898. 

Asterina confertissima Speg., Bol. Acad. Nac. Cienc. Cordoba. 28 . 
572. 1919. 

Asterina passifloricola Ryan, Myeologia 16:183. 1924, 

Asterina Tacsoniae Pat. var. Passiflorae Ryan. 1. e. 

On Passiflora mollissima (II.B.K.) Bailey. 

Cundtnamarca : Slopes of Salto de Tequendama, No. 653. July 6 
1929. 

*39. Asterina Melaktomataceae (P. Ilenn.) Th., Ann. Myc. 10 : 
165. 1912. (Plate XXXII, B). 

Seynesia Mclastomataceae P. Henn. Hedwigia 41: 300. 1902. 

On Miconia sp. 

Antioqtjia: Angeldpolis, No. 222 (coll. R. A. Toro), July 27, 1927. 

*40. Asterina Melastomatis (Lev.) Mont, in herb. 

Asterina Melastomatis Lev. Ann. Sci. Nat. 33:59. 1845. 

This species was’set as the type of the genus, but the original 
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material on which the description was based ha's been lost. In view 
of this fact Tlieissen (en San Juan) selected as the type a collection 
from Montagne’s herbarium (Crypt. Guayn. No. 580) collected by 
Leprieur, and accepted Montague \s concept of the species, making a 
re-description of it. Since from Leveille’s description it is not pos¬ 
sible to determine the exact limitations of the species, we deem more 
acceptable the amended description of Tlieissen based on Montague’s 
material. 

On Miconia sp. 

Antioqwa: Vicinity of Medellin. No. 321 (coll. R. A. Toro), Nov. 
8, 1927. 

# 41. Asterina Miconiah Tlieissen, Aim, Myc. 11:440. 1933. 

Not A. Miconiav R.van, Mycologia 16:181. 3924. 

On (>lidnnia hirta { L') 1). Don. 

Antioquia : Angoldpolis, No. 223 (coll. R. A. Toro) July 27, 1927. 

*42. Asterina tertia Rae.. Theiss. in Abh. K. K. ZooL-Bol. Ges. 
in Wien 73:103. 1913. 

The original material was collected in Java. The Colombian 
specimens differ in the scattered nature of the colonies, but other¬ 
wise they agree with the description. 

On Rvcilia sp. 

Antioquia: Angdopolis, No. 208 (coll. R. A. Toro), July 31, 1927. 


*43. Asterina vaoans Speg., Anal. Koc. Oient. Argent. 26:48. 1888. 

On Cordia ferruginea R. & S. 

Antioqtjta: Santiago, No. 287 (coll. R. A. Toro), Nov. 10, 1927. 

*44. Asterina Uribei Toro sp. nov. 

Spots epiphvllous, round, 4-8 mm. in diameter, dark colored: 
mycelium radiating; frequently undulate, branches alternate or 
unilateral, fuscous, septate, cells 40-60 x 6 u; hyphopodia scattered, 
alternate or unilateral, sessile, somewhat rounded,entire, 5-6 u high, 
7-8 u long; thyriotheeia scattered, never confluent, flattened-hemis¬ 
pherical, 160-200 u in diameter, composed of radiating hypliae about 
3.5 u thick, fimbriate, center pseudo-ostiol&te, dehiscence by two or 
three irregular slits; aTsci broadly elliptical, thick walled, sessile, 
65-68 x 24-27 u; 8-spored; spores conglobate, 1 septate, smooth, 
hyaline when young, light brown with age, slightly constricted at 
septum, 24-27 x 10-13 u, each cell sub-spherical, upper cell broader 
(Plate XXXIII, B). 

Differs from other species described on the Melastomataceae by 
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its characteristic peculiarity of giving a reddish coloration to the host 
tissue underneath the mycelium. 

Named in honor of Dr. Cesar Uribe, Colombian parasitologist and 
scientist. 

On Micoma Toroi Gleason. 

Antioqiiia: Angelopolis, No. 22% (coll. R. A. Toro), July 27, 1927 
(type). 

The number of species of Asterina * on members of the Melas- 
tomaceae is now over 25. Most of these present so many characters 
in common that a thorough revision of the group is necessary in 
order to clearly define their characters. So far none of the authors 
have made mention of species which cause discolorations of the host 
tissue. 


Key to known species of Asterina on Melasto.mao.kae in 

Colombia : 

I. Tkyriotheda with a dish of straight, mostly free, toothed livphat 1 . 

A—Hyphopodia lobed. 

a. Small, 6-8 u long. A. 

b. Large, 12-18 u long. A. 

II. Thyriothecia without disk. 

A—Hyphopodia globose or cylindrical, lobed. 

a. Thyriothecia less than 170 n in diameter A. 

b. Thyriothecia over 170 n in diameter A. 

B—Hyphopodia not lobed, slightly wavy. 

a . Hyphopodia 7-10 x 4 n • A. 

ft. Hyphopodia 6-7 x 5 u A. 


M cl aslomat ift 
hypophtfUa, 


Tivllunm 
U rihtri 

MHautomata era 
Mi coni a r 


*45. Asterinella antioquensis Toro sp. nov. 

Colonics epiphvllous, roundish, numerous, frequently anastomosing 
i(, form large, black patches; center of subiculum forming a necrotic 
lesion on the host tissue, light colored, somewhat raised; thyriothecia 
black, thickly scattered on the subiculum, non ostiolate, radiate, 
dehiscence by disintegration of its cells, 150-200 u in diameter; 
mycelium brown, wavy, thick-walled, anastomosing; 8 u thick, hy- 
phopodia none; asci broadly ovate, thick-walled, sessile, the tip 
tunicated, the base rounded, 47-52 x 27-31 u; sp. p. ovate, 31-40 
u long; spores inordinate, unequally two-septate, slightly constricted, 
17-21 x 7-10 u. hyaline at first, fuscous at maturity, lower cell 
snherical. broader, upper cell ellipsoidal; paraphyses none. (Plate 
XXXIII. O. 

Differs from A. mel axt ornate arum Ryan in having larger thy¬ 
riothecia and smaller asci and spores. 

On Muonia ciliata (L. C. Rich) DC. 

Antioquia : Angelopolis, No. 246 (coll. R. A. Toro), July 27, 1927 
(type). 
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*46. Caijothyrjolum apiaphyntjm Speg., Bol. Acad. Nac. Ci. Cor- 
doba 88:141. 1919. 

On Persea Per sea (L) Cockerell. 

El Valle : Andalucia, No. June 7, 1929. 

Caldas: Armenia, No. 724, July 14, 1929. 

*47. Calothyrtum jodascum Speg., Bol. Acad. Nac. Ci. Cordoba 
23:139. 1919. 

On Aniba perutilis llerasl. 

Antioquia: Medellin, Phan. Herb. N. Y. Bot. Garden, collected by 
Gordon, No Number , Nov. 1893. 

*48. Peltella insignis Toro sp. nov. 

Spots amphigenous. light colored, somewliat raised, mostly el¬ 
liptical, 20-40 x 10-15 mm.; thvriothecia ampbigena, mostly epi- 
phylla. closely aggregate, brittle, confluent, occurring on the indenta¬ 
tions of the leaf veins, black, dimidate, ostiolate. composed of radiat¬ 
ing cells 3 u thiek, 80-100 u high, 100-120 u diameter; ostiolum 
i(Hind, distinct, 8-10 u in diameter; superficial mycelium none; 
asei oblong; thick-walled, sessile, 8-spored, 52-59 x 13-15 u; spores 
biseriate, one-eelled, hvaline, obovate, 10-12 x 5-6 u; paraphyseS 
none. (Plate XXXII, A). 

On Bromelui Pinguin L. 

Antjoqijia: Angelopolis, No. 1 85 (coll. H. A. Toro). July 27, 1927 
(t pv e). 


Order V.—PERISPORIALES. 

(Rafael A. Toro) 

This order is considered in the sense of Theissen & Sydow (371, 
except that the genus Mcliola and its recently established allied 
genera Irene and Irenina are separated as a class, the MeHolineae. 
The researches of Arnaud (1) have shown that the characters of 
the perithecia in the Meliolineae tends toward the dothideaceous type 
and therefore do not correspond to the * 4 fascicle bundle of asci” 
typical of the Perisporiales. 

Family 1.— Ervsiphaoeae 

*49. Ebysiph® Polyqoni DC. FI. Fr. 2:273. 1805 
On Cassia occMentalis L. 

El Valle: Garden at San Fernando, near Cali, No. 304 % May 18, 
1929, (conidial stage). 
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50. Sphaerotheoa pannora (Wallr.) Lev. Ann. Sci. Nat. 15:138. 
1851. 

Causing a common mildew on the roses but found only in its 
imperfect stage. Previously reported by Sydow (31) based on col¬ 
lections made by Mayor, as Oidium leucoconium Desm. 

On Rosa sp. (cult.) 

El Valle: Garden at La Oumbre, Cordillera Occidental No. 516, 
June 12, 1929; Garden at Artillery Barracks, Buga, No, 525, June 
5,1929; (det. C. Wescott). 

Cundinamaroa : La Picota Exp. Farm, S. of Bogota, No. 620, June 
30, 1929. (det. C. Wescott). 

Family 2. — Perisporiaoeae 

*51. Dimeriella Corim ae (P. Menu.) Tlieiss., Beih. Bot. Cent 
29-: 07. 1912. 

Dimer osporium Cordiae P. llenn. Hedwigia 48:4. 1908. 

Dimerium Stevensii Garinan, Myeologia 7: 337. 1915. 

On Cordia lanceolata (Desv.) IT. B. K. 

El Vallep Thickets near San Pedro, N. of Buga, No. 426, dime 
4, 1929. 

On Cordia fcrrugmea (Lam,.) R. & S. 

El Valle: Finea Las Cairns, South of Jamundi, No. 265, May 
15, 1929. 

On Cordia corymbosa (L.) Don « 

El Valle: Thickets near San Pedro, North of Buga, No. 425 , 
June 4, 1929. 

*52. Dimerina eutricha (Saee. & Berl.) Theiss., Belli. Bot. Cent. 
29 2 :65. 1912. 

Dimerosporium entrichum Saec. & Berl., Rev. Myc. r 7:156. 1885. 
On Irenina vilis (Syd.) Stev. on Valerianodes sp. 

Antioquia: Salgar No. 567 (R, A. Toro), April 15, 1927. 

*53. Phaeostigme Isazanum Toro sp. nov. 

Spots none; mycelium olivaceous, septate, branching at right 
angles to main hyphae, cells subequal, sometimes toruloid, 8-42 x 3 u; 
perithecia round, scattered, superficial, black, 80-100 u in diameter, 
dehiscence by disintegration of the cellular elements, sometimes 
ostiolate; asci fasciculate, sessile, ellipsoid, 22-27 x 8-10 u, 8-spored; 
spores biseriate, 2-celled, brown, not constricted at septum, 7-8 x 
2-3 u; paraphyses filiform, hyaline. (Plate XXXII, E). 

Named in honor of Dr. Jos6 M. Isaza, Director of the Agricultural 
Experiment Station *of Medellin, Antioquia. 
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Parasitic on mycelium of Asterinella mtioquenm Toro on Miconia 
ciliata (L. C. Rich.) DC. 

AnTioquia: Angelopolis, No. 246 (R. A. Toro), July 27, 1927 
Type. 

Section Meliolineae 

Key to genera represented in Colombia : 

Mycelium devoid of setae 

Feritheeium with larviform appendages Irene 

Porithecium without larviform appendages. Jrenina 

Mycelium with setae Meliola 

*54. Irene calostroma (Desm.) v. Holme], Ann. My col. 61:213. 
11 ) 28 . * 

Sphaeria calostroma Desm., Bull. Soe. Bot. France 4: 1011. 1857. 
(■haetosphaeriu mlostroma (Desm.) Saco.. Svll. Fung. 2:95. 

1883. 

Meliola Puiggarii Speg., Bol. Acad. Nac. Ci. Cordoba 11:492. 

1889. 

Meliola manca Ellis & Mart., Am. Nat. 17:1284. 1883. 

Meliola sanguine a Ellis & Everh., Journ. Myc. 2:42. 1886. 

Meliola rnbicola 1\ Henn., ITedwigia 43:140. 1904. 

Meliola autummalis Sydow, Ann. My col. 2:169. 1904. 

Meliola calostroma v. Ilohne]. Ann. Mycol. 16:363. 1917. 

Irene manca (E. & M.) Theiss. & Syd., Ann. Myc. 16:461. 1917. 

Irene Puiggarii (Speg.) Doidge, Trans. Roy. Soc. South Africa 

9:122. 1919. 

Appendical el la calostroma (Desm.) Hohn., Sitz. K. Akad. Wiss* 

in Wein 128:556. 1919. 

On 1'tubus urticaefolius Poir. 

Antioquia: Angeldpolis, No. 220 (R. A. Toro), July 27, 1927. 

On Rub us sp. 

Caldab : Ravines near Armenia, No. 522, June 19, 1929. 

*55. Irene sororcula (Speg.) Stev., Ann. Mycol. 25:423. 1927. 
Meliola sororcula Speg., Bol. Acad. Nac. Ci. Cordoba 11:493. 

1889. 

Meliola compositarum Earle, Bull. N. Y. Bot Garden 3:306. 

1905. 

Appendiculella compositarum (Earle) Toro, Mycol, 17:144. 1925. 
Appendioulella compositarum portorricenm (Stev.) Seavcr & 
Toro; Sei. Surv. Porto Rico 8 : 28. 1926. 
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Irene sororcvla (Speg.) var. portorricensia ( Stev.) Stev., Anrj. 

Myc. 26:425. 1927. 

The appendages in our specimen are few in number, usually 4-6, 
and 70-75 u long. The spores have an average length of 45 u and 
the whole colony corresponds to the Beelian formula 3201:42.20. 

Comparison of a number of specimens of this species from Porto 
Rico, Santo Domingo and Colombia show that the hypliopodia, and 
number and size of the appendages are very variable. On this ac¬ 
count we are considering the varieties as identical with the specie’s. 
(Plate XXXII, F). 

On Eupatorium inulaefolium H. B. K. 

G aldas : Ravines near Armenia, No. 550, June 19, 1929, 

*56. Irknina glabra (B. & C.) Stev., Ann. Mvcol. 25:461. 1927. 

Meliola glabra B. & 0., Journ. Lim. Soc. London 10:392. 1869. 
Irene glabra (B. & C.) Toro, Mycol. 17:139. 1925. 

On Bandia sp. 

Antioquia: Medellin, No. 304 (R. A. Toro), Jan. 20, 1928. 

*57. Irenina obesa (Speg.) Stev., Ann. Myc. 26:450. 1927. 

Meliola obesa Speg,. Anal. Soc. Cient. Argentina 12:72. 1883. 
Meliola obesula Speg., Rev. Argentina Hist. Nat. 1:27. 1891. 
Irene obesa (Speg.) Theiss. & Sydow, Ann. Mycol. 16:461. 1917. 

On Zanthoxylon Fagara (L.) Sarg. 

El Valle: Near Santa Ana, between Oartago and Cauca river, 

No. 575, May 29, 1929. 

*58. Irenina obtusa Toro sp. nov. 

Colonies amphigenous, small, round, black, rarely confluent, 1-2 
mm. in diameter; mycelium wavy, septate, brown, branches alternate, 
cells 16-20 x 5 u; capitate hyphopodia alternate, pyriform, stock 
cell rectangular, 3 u high, head cell straight, round, about 7 u 
wide; mucronate hyphopodia rare; perithecia globose, black, rough 
at the base, 190-220 u in diameter; asci evanescent; spores 4- 
septate slightly constricted, thick walled, brown, 36-39 x 12-15 u, 
and cells obtuse. (Plate XXXTII, A). 

Formula: 3101:32.30. 

The species differs from the others described in the Rubiaceae in 
the size of the fcpores. It resembles 7, penicMiformis (GailL) Stev, 
in general appearance of the colonies, but differs from it in the 

perithecia and hyphopodia characters. . 

On Tontanea cmescens (Willd.) Standley. 

Antjo^ta; Angeldpolis, No. 221 (R. A, Toro), July 27,1927 (type). 
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*59. Ikenina vims (Syd.) Stev., Ann. Myeol. 25:468. 1927. 
Meliola vilis $ydow, Leati. Phyllippine Bot. 6:1926. 1913. 

Irene vilis (Syd.) Syd. Ann. Myeol. 15:195. 1917. 

To this Species can be referred the specimens from Porto Rico 
determined by Stevens (28) as Meliola a glahroules sp. nov. on Sto¬ 
cky tar ph eta cayennensis. The Porto Rican and Colombian specimens 
have mycelium somewhat bent and the peritheeia are of larger 
diameter than the dimensions given for the Phillippine species. Both, 
however, correspond to the formula 3101. 32. 20. 

On Valerianodes cayennensis (L. C. Rich) Kuntze. 

Antioquia: Salgar, No. 367 (R. A. Toro), July 20, 1928. 

On Valerianodes mulabilis (Jacq.) Kuntze. 

Tolima : Ravines along Rd. near Jbague, No. 556 , June 26, 1929. 

*60. 1 renin a Wriuijtii (B. & C.) Stev., Ann, Myeol. 25:450. 1927. 

Meliola Wrightii B. & O. Journ. Linn. Soc. London 10: 392. 1869. 

On Cupania sp. 

Cundinamarca : Along Funza river, trail to Central San Antonio. 
No. 6S4, July 11, 1929. 

Key to species of Meliola represented in Colombia:* 

Spores 3 septate 

Capitate hyphopodia alternate 
Spores obtuse 
Spores 4 septate 

Mycelial setae dentate 

Capitate hyphopodia opposite 
Head cell globose 
Capitate hyphodia alternate 
Head cell cylimlrie 
Mycelial setae simple 

Ends acute or rarely bifid 
Spores acute 

Capitate hyphopodia alternate M. Stcnotraphi 

Ends never bifid 
Spores obtuse 

Capitate hyphopodia alternate or opposite 

M. pithecoiobicola 

Capitate hyphodia always alternate 

M. Mudolphkie 

Ends obtuse 

Capitate hyphopodia Alternate 

Head cell pyriform AL La n fume 

Head cell globose A/, integriseta 

•) j Head cell lo^ed • ; ^ ' *> { M* Paniei, 


M. nidnlan* 

M. hi corn in 
M. Manyifc'nn 



238 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. B. 


*61. Meliola bicornis Winter, Hedwigia 25:99. 1886. 

On Mimosa alba FI. & B. 

Antioquia: Angelopolis, No. 213 (R. A. Toro), July 27, 1927. 

# 62. Meliola integriseta Speg., Anal. Mus. Nac. Hist. Nat., Buenos 
Aires 32 :876. 1924. 

Meliola sapindacearum Speg. var. integriseta Speg. Anal. Mus. 

Nae. Hist. Nat. Buenos Aires, 10:328. 1909, 

Meliola Stevensii Beeli, Bull. Jard. Hot. Bruxelles 7:98. 1920. 

Meliola integriseta Speg. var Stevensii Stev., Ann. Myeol. 26 : 

254. 1928. 

On Serjania membranacea Split. 

Cunwnamaroa: Along Funza river trail to Central San Antonio, 
No. 687, duly 11, 1929. 

63. Meliola Lantanae Sydow, Mem. Sue. Neueh. So. Nat. 5:434. 
1914. 

This species agrees in general characters witli M. amhigua Pat. 
k Gaill. from which it differs in that a pseudo-ostiolum, as described 
for the latter, is not present in the Colombian material M. micros- 
pora Pat. <& Gaill. conforms more with the character's of our species 
hut it has much smaller spores. A comparison of the types of 
these three species will probably show that they are identical and 
then M. amhigua would be the yalid name for reason of priority. 
As probable synonyms can be also added M. hgptidis 8yd. and M. 
cavil ensu Yates. 

On Lantana hispida H. B. K. 

Antioquia: Angelopolis, No. 22 6* (R. A. Toro), July 27, 1927. 
On Lantana Ulaeina Desv. 

El Value: Near Santa Ana, between Cartage $nd Gauca river, 
No. 371, May 29, 1929. 

On Lantana sp. 

Tolima : Ravines along Rd. near Ibague, No. 563, June 20, 1929. 

Meliola Mangiferae Earle, Bull. N. Y. Bot. Gard. 3:307. 1905. 

On Mangifera indica L, 

Panama : Panama along Rd. 8 mi. E. of City, No. 187, April 28,1929* 

*64. Meliola nidulans (Schw.), Cooke, Grevillea 11 :37. 1882. 
Sphaeria. nidulans Schw., Fung. Carol. 1682 : 45. 

On Vaecimm Bp. 

Anttoquia: Medellin, No. 247 (R. A. Toro), Sept. 3, 1927. 
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*65. Meliola Panici Earle, Muhlenbergia 1: 12. 1901. 

On Panicum sp. 

Antjoquia: La Primavera, Near Medellin, No. 316 (R. A. Toro), 
Dec, 25, 1927. 

*66. Meliola pitheoolobicola Speg. Anal. Mus. Nac. Hist. Nat. 
Buenos Aires 32: 371. 1924. 

On Pithecolobium lanceolatum (II. & B.) Benth. 

Valle:' Santa Ana, Near Cartago, No. 373 May 29, 1929. 

*67. Meliola Rudolfhiak Stevens, Illinois Biol. Monog. 24:43. 
1916. 

Although setae and spore characters of our specimens do not 
fully agree -with those given in the original description, we do not 
feel justified in establishing a new species on this account as observa¬ 
tions have shown that these characters are very variable in thia 
particular species. Our specimen shows variations ranging from the 
Beelian formula 3111:42.21 to 3111:52.21, while the formula for 
the species corresponds to 3111:52.22. 

On Caesalpinaceae. 

Oitn-mnamarca: Along Funza river, trail to Hcda. San Antonio, 
Near Apulo, No. 685a, July 11, 1929. 

*68. Meuola Stenotapjiki Stevens, Illinois Biol. Monog. 24:41, 
1916. 

On Stcnotaphrum sccundatum (Walt.) Kuntze. 

Antioquia: Angclopolis, No. 217 (R. A. Toro), July 27, 1927. 

Family 2. Capnodiaoeae 

*69. Aithalodkrma longiketiim Svdow, Ann. My col. 11:258. 1913. 
On Coffea arabica L. 

El Valle : Bitaco No. 482, June 11, 1929. 

*70. Eitantennaria tropjcicola Speg., Bol. Acad. Nac. Ci. C6rdoba 
23:187. 1919. 

On Enpatorium tacotanum Llatt. var. trineurolopis Rob. 

Boyaca: Duitama, No. 560 (R. A. Toro), Jan. 10, 1930. 

*71. Paracapnodium brasilense (Speg.) char, emend. 

Parampnodium brasilense (Auct., nec. Putt.) Speg. Physis 4 : 

288. 1918. 

OapnoMwm, brasilense Auct. p. p. in litt. 
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Fungus epiphyllous, thickly scattered over the leaf surface, sooty 
black; mycelium dematoid; hyphae branched, sometimes running 
close together, branches at righ angles, thick-waled, closely septate, 
forming a continuous chain of rounded toruloid cells 3-4u wide; 
perithecia solitary, short stipitate, numerous, ovate, 95-100 x 60 - 
70 u, astomous, dehiscing by a longitudinal slit dark colored, com¬ 
posed of small parenchymatic cells 5-7 u in diameter, with 3-7 
asci; perithecial stalk formed by a closely interwoven knarl of nar¬ 
row, septate hyphae, 12-16u high, asci obovate, aparaphysate, short 
stipitate, 80-88x17-22 u, sp. p. 70-80 x 15-20u, 8-spored; spores 
inordinate, hyaline, club-shaped, muriform, constricted at the middle, 
thick-walled, 14-27 x 8-12 u. 

Pycnidia flask shaped, 200-250 u high, formed by parallel hyphae 
closely appressed, separating at the top for the dehiscence of the 
small, oval, one-eelled, hyaline pycnospores. 

The genus Para,capnodium was established by Spegazzini ( 24 ) 
with P. pulchelium Speg. as type. It differs from Capnodium Mont, 
in the color of spores and in the shape of the perithecia. 

Several species of Capnodiaceae have been described on coffee all 
of them causing the characteristic sooty mold. Leptocupnodium 
brasilense (Putt.) Arn. has transverse septate and is identical with 
Capnodium brasilense Putt. (nec. Auet.); A ithaloderma longisetum 
Sydow possess perithecia with setae and according to Sydow (1. e.) 
is identical with Capnodium Coffeas Pat.; Phaeosaccardinula costa • 
licensis (Speg.) Th. and V . tahitensis (Pat.) Th. have non-stipitate 
perithecia with ostiola, while Litnacina coff eieola Putt, possess non- 
stipitate perithecia with hyaline, many celled spores. 

On leaves of Coffea arabica L. 

Antioquia: No. 3iS (R. A. Toro), April 10, 1927. 


Order yi.—PSEUBOSPHAEBIALES % 

(Rafael A. Toro) 

Family I. Parodiellaceae 

72. Epiphyma neurophilum Theiss, Ann, Mycol. 14:404. 1916. 

On TiboucMna sp. 

Antioquta: Near Medellin, No data. (C. E. Chardon) 

*73. P arooieuliA parag u a yen sis Speg., Fungi Guaranitiei 1:226, 
1886. 

On Meibomia purpurea (Mill) Vail. 

Antioquia : Near Medellin, No. 282 (R. A. Toro), Oct. 15, 1927. 
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*74. Parodiella perisporioides (B. & C.) Speg., Anal Soc. Ci. 
Argent. 2:178. 1880. 

Dothidea perisporioides B. & C., Grevillea 4:103. 1876. 

On Indigofem mffructicasa Mill. 

Antioquia: Titiribi, No. 269 (R. A. Toro), August 8, 1927. 

On Meibomia sp. 

Antioquia : Pto. Berrio, No. 3749 (P. W. Pennell) Jan. 11, 1918. 

Ordeb VII.— HYPOOBEALES. 

(Carlos E. Chard cm) 

Family 1 — Nectriaceae 

*75. Neotria episphakria (Tode) Fr., Summa Veg. Scand. 388. 
1845. 

Referred to this species although it did not occur, a’s usual, on 
old splmeriaeeous fungi. Spores obliquely uniseriate, broad-fusoid, 
10-12 x 5-6 u. 

On dead hark and roots. 

ANTioQniA: El Poblado, No. 48, May 16, 1926; near Fredonia, 
No. 353 (coll. R. A. Toro) June 18, 1928. 


*76. Nectria Ingae ( -harden sp. nov. 

Pcritheeia sparingly scattered or very seldom in dose contact 
hut. with no evidence of a stroma, globose with a slightly papillate 
ostioluin. 170-250 u in diameter, orange in color with the surface 
slightly granulose but with no hairs; asci cylindrical, 8-spored, 
70-85 x 9 x 12 u, with the spores obliquely uniseriate or partially 
hiseriate: spores hyaline, 1-septate, smooth, fnsoid, 12-14 x 5 u; 
)>n raphvsos filiform. 

Characterized by numerous, scattered orange pcritheeia on the 
outer surface of the pods of the host. 

On dead pods of Inga. 

El Valle : Hacienda Bitaco, Cordillera Occidental, No. 469. June 
11, 1929 (type). 

*77. Allantonectria creonectrioides Chardon sp. nov. 

Perithecia in dense, regular caespitose clusters, 8-15 in each, 
seated on a yellowish stroma; individual perithecia globose, fiat- 
tened at the top with the ostiolum not prominent, 200-300 u in 
diameter or more, pale yellow in color, slightly roughened in its 
surface; asci long cylindrical, 80-90 x 6-8 u, 8-spored with the 
spore's invariably uniseriate; spores 1-celled, hyaline, smooth, fusoid 
to navicular, with the ends acute, 14-16 x 5-6 u; paraphyses fili¬ 
form. 
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Similar in macroscopic characters to a Creonectria, but with the 
spores simple. 

On dead hark. 

El Valle: Hacienda El llatieo, between Cerrito and Palmira, 
No. 735, May 23, 1929 (type). 

*78. Creonectria tucumanensis (Speg.) comb. nov. 

Nectriai tucummensis Speg., Myc. Argent, 407. 1909. 

The Colombian Specimens supplied by Toro agree very well with 
Spegazzini’s description and excellent illustration (loc. cit. fig. 22) 
The spores are unusually large, 28-36 x 9-11 u, distinctly striate, 
suballantoid and slightly constricted at the septum. The bright red 
color of the clusters of peritliecia are very characteristic. The papil¬ 
late ostiola are also very pronounced, but the characteristic brown 
disk around the i*egion of the ostiolum is lacking in almost all the 
perithecia. (■rconectria maerospora Ohardon reported from Porto 
Rico and Venezuela (22) is possibly this same species. Nectria tu- 
cHinanensis Speg. has been reported from Costa Rica by Rowlee (20). 
On bark of Inga sp. 

Antioquia : Heliconia. N T o. 324 (coll. R, A. Toro), May 1, 1928. 

On bark of Albizzia malacocarpa Stand. 

Antjoquia: Hoi icon ia, No. 323 (coll. R. A. Toro), Jan. 18, 1928. 

'*79. Slot a.frost,ilbe f’Occ.oi*HiLA .(Desin.) Tul. Fung. Carp. 1:130. 
1861. 

On scale insects on Citrus Dec,urnana L. 

Kl Valle: Small grapefruit orchard between Cali and Palmira. 
v o. 2.27. Ma.v 11, 1929. 

*80. Mkoaia inkctria rsEunoTRTOHiA (Schw.) Speg., An. Soc. Oi. 
Argent. 12:82. 1881, 

Perithecia in cespitose clusters around the stalked, upright stroma. 
Spores muriform. hyaline, 28-35 x 7-8 u. A very common species 
in the American tropics. 

On dead bark. 

Oaldas: Along Quindio River, near Armenia, No. 726, July 14. 
1929. 

*81. Oiberklla pulicaris (Fr.) Sacc., Michelia 1:43. 1877. 

On dead stalks of Zea mays L. 

El Valle : Todos los Santos, along road between Buga and San 
Pedro, No. 408, June 4, 1929. 
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'82. Gtberella saubinetii (Durien Mont.) Saw*. Michella 1:43. 
1877. 

This fungus was found on an isolated wheat plant growing in 
a garden at a coffee farm. It is very probable that the wheat seed 
came up from the United States, with the other vegetable seeds that 
had been imported for garden use. 

On Triticum aestivum h. 

El Valle : Coffee plantation above Pavas, Cordillera Occidental, 
No. 511, June 12, 1929. 

Family 2—I Iypookeacbae 

83. Hypocrka rupa (Pcrs.) Fr. Summa. Veg. Scand. 383. 1849. 

On dead wood and burnt stalks of Siuicharum officiarum L. 

El Valle : ITacicnda Riopaila, S. Zarzal, Nos. 333 and 539, 
May 31 and June 19, 1929, respectively; Hacienda Bitaco, Cordi 
Hera Occidental, No. 507, June 11, 1929. 


Ordkk VIII.— DOTHIDEALES. 

(Carlos E. Chariton) 

Special attention lias been given by the senior writer to the col¬ 
lecting and study of this large order, so richly represented in trop¬ 
ical regions. The treatment of the order presented in the well-known 
monograph of Theissen and Svdow (36) is invariably followed here, 
although that work needs a thorough revision and the addition of 
.several hundred species subsequently described. 

Theissen and Svdow (1. c.) divided the order into four families: 
Polystomellaecae, Dothideaeeae, Phyllachoraeeae and Montagnellaceae. 
In a subsequent work by these authors (37), the Polystomellaceae 
is removed to the Hemisphaeriales. Of the other three families 
only two are so far known to occur in Colombia, the Dothideaeeae 
and the Phyllachoraeeae. 

Only 30 species of this group are hitherto known to occur in Colom¬ 
bia which is a rather small representation considering the large number 
of species known from other tropical countries, like Porto Rico and 
Costa Rica. In the present paper, 53 species are reported, 46 of 
which were collected in Colombia proper and 7 in Panama. Of 
the 46 species reported from Colombia, 31 are new additions to 
Colombia (which more than doubles the number of species so far 
known) and 13 species are new to science. Nevertheless, the number 
of Dothideales in the flora of Colombia may be greatly increased in 
future collections and studies. 
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The following key will serve to differenciate the families, tribes 
and genera of Dothideales represented here: 

1—Stromata erumpent, dothideaceous 


Fam. 1 — Dothideaceae 

A—Spores 1-celled 

1— Spores hyaline 

2— Spores brown 
B—Spores 2-celled 

.1—Spores hyaline 

o —Paraphyses present 
b —Paraphyses absent 
2—Spores brown 


1— Bagnisiopste 

2 — l Jothddina 


3 — Uleodothis 

4— JDotMdella 

5— Achorella 


II—Stromata subcuticular, subepidennal or in the mesophyll, not 
dothideaceous 

Fam. 2—Phyllachobacrae 


A—Stromata subcuticular 

1— Spores 1 -celled, hyaline 
a —Paraphyses present 
b —Paraphyses absent 

2— Spores 2-celled, hyaline 
B—St romata subepidennal 

1—Spores J-celled 
a —Spores hyaline 
b —Spores brown 
O—Stromata in the mesophyll 

1— Spores 1-cell ed 

a —Spores hyaline 
h —Spores brown 

2— Spores 4-cel led 

a —Spores hyaline 
b —Spores brown 


Tribe 1— (Trabutimeae) 

6 — Trabutia 

7 — Trabutiella 

8— Munkiodothis 
Tribe 2 —( Soirfhiineae) 

9— Cqtacauma 

10— Phaeochorella 
Tribe 3— ( Phyllacfooriineae) 

11— Phyllachora 

12— Sphaerodothis 

13— Phragmocarpella 

14— HomoHegia 


Fam ily 1 —Doth idk ageae. 

84. Baonikiopsis tuucensis Them & R.vd., Ann. Mycol. 13:291, 
1915. 

This is a young stage of the fungus, which had been previously 
reported by Ohardon (5) on this same host, based on collections 
made by Toro in Antioquia, 

On Tibouchina long if aim (Vahl.) Baill. 

Caldas : Ravihes near Armenia, No. 543 ; June 19, 1929. 

*85. Bagmsiopsis &dv6n& Sydow sp< nov. 

Stromata hypophyllous in groups of 2-8 mm. more or less densely 
disposed, causing yellowish or brownish discolorations on the upper 
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surface of the leaf, obovate or pear-shaped, often very irregular, 
300-450 u high, 170-300 u in diameter, at the top broadly rounded, 
without a distinct ostiolum, opening by an irregular pore, toward 
the base gradually tapering into a foot-like innate hypostroma, al¬ 
ways unilocular; perithecium ovate or pear-shaped, often rregular, 
the lower half innate into the leaf, the upper half erampent; peri- 
thecium-wall of the lower half 7-10 u thick consisting of several 
layers of dark brown cells, wall of the upper erumpent half thicker, 
up to 35 u; asci numerous, clavate, apically broadly rounded, to¬ 
ward the base attenuate, shortly stipitate, 8-sporcd, sometimes only 
4-6 spored, 60-80 u long, 16-30 u broad. Spores obliquely monos- 
tichous or incompletely distichous, oblong or oblong-elliptical, broadly 
rounded, continuous, for a long time hyaline finally greyish-brown 
or olivaceous-brown, 16-25 u long, 10-12 u broad. Metaphises nu¬ 
merous, broadly filiform 2-3 u broad, soon mueose. 



FIG. 4 —DOTHIDINA SOASBOSA SYDOW 


On Oynoxis sp. 

C undin am arca : Oer ro Monserrate near Bogota, No. 612, June 25, 
1029. (type). 

*86. Dothidina i'Eribebuyensis (Speg.) Ohardon, Mveologia 18:289. 
3922. 

Phyllaahara peribcbityensis Speg., Anal. Soc. Ci. Argent. 19:244 
1886. 

Auerswaldia M iconic P. Henn., Hedwigia 43 : 253. 1904. 

A very common and conspicuous species in the American tropics 
occurring on various Melastomaee®. 

On Mieonia sp. 

El Yalle: Colegio N. S. de los Andes, Cordillera Occidental, 
above Cali, No. 443, June 9, 1929. 
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Dothidina scabrosa Sydow, Ann. Mycol. 23 :284. 1925.* 

An abundant collection of this species was made but few stromata 
were fertile. The spores were 12-14 x 7-8 u, elliptical and slightly 
olivaceous green. It compares very well with type material (Sydow, 
fungi exot. exs. 672) on Miconia argentea from Costa Rica. 

On Miconia macrophylla (D, Don) Triana. 

Panama : Trail near house at Barro Colorado Island, No. ■ 195 , 
Apr. 29, 1929. 

*87. Uleodothis andina Chardon sp. nov. 

Spots epiphyllous or sometimes amphigenous, not exceeding the 
stromata; stromata dothideaceous, black, not shiny, warty, consist* 
ing of a clustered stroma, which in cross section show 2-5 globose 



FIG. 5—ULEODOTHIS ANDINA SP. NOV. 


locules, 200-250 x 180-200 u, the whole clustered stroma being at¬ 
tached to the leaf by a base 100-200 u wide, the stromatic base 
penetrating (hypostroma) deeply in the leaf tissues; asci clavate, 
8-Spored, with the spores biseriate, 80-100 x 16-20 u; spores 2- 
celled, hyaline, 28-30 x 4.5-5 u, full of oil drops, the septum not 
very clearly visible, longfusoid and suballantoid; paraphyses present. 

The stroma suggests clearly a Bagnisiopsis or a Dothidina, but 
the 2-celled, hyaline spores makes the fungus fall under Uleodothis, 
a genus which is represented in Theissen and "Sydow (36) by only 

* The fungi from Panamfi are not included in the numerical order of species, which 
applies only to the fungi of Colombia treated in this paper. 
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three species, none of the description's of which agree with our 
Colombian material. (Plate XXXIV, A and fig. 5.) 

On Mikania Buiziana Poepp. 

En Valle : College N. S. de los Andes, Cordillera Occidental above 
Cali, No. 447 b , June, 9, 1929 (type). 

88. Dothidella tinctoria (Tul.) Sacc. Syll. Fung. 11:627, 1883. 

This is one of the most conspicuous and common parasitic fungi 
of the Colombian and Ecuadorian Andean region and was first 
reported by Tulasne ( 40 ) on collections made by Triana. Char- 
don ( 4 ) again collected and reported it from Antioquia (see pi. 1 
fig. 5 of his paper). The identification of this species, however, 
offers some doubt due to the fact already stated “por el hecho de 
que existe much a confusion entre las distintas Dothidellas que se 
conoeen sobre Baccharis.” 

Stevens ( 27 ) has described Clypeodiplodma Bareliaridis from 
Ecuador and has kindly supplied the writer with a specimen which 
unquestionably is the Dothidella tinctoria reported here. Whether 
the fungus really belongs to the new genus Clypeodiplodma or to 
Dothidella is a matter for future study. 

On Eupatorium popayanensc Hieron. 

Antioquia: Parque Independence, Medellin, No. 248 (coll. R. 
A. Toro) Sept. 3, 1927; Granizales, No. 291, (R. A. Toro) Nov. 3, 
1927; La Primavera, No. 313 (R. A. Toro) Dec. 25, 1928. 

On Baccharis florihunda II. B. K. 

El Valle: Km. 25, Carretera al Mar, Cordillera Occidental, No. 
468 , June 10, 1929; along path between Bitaco and La Cumbre, 
Cordillera Occidental, No. 512, June 12, 1929. 

Oundinamarca : Ravine between Cerro Monserrate and Guada¬ 
lupe, above Bogota, No. 614 , June 25, 1929; slopes of Salto de Te- 
quendama, No. 652 , July 6, 1929. 

On Baccharis Lehmannii Klatt. 

Antioquia.* Km. 21, Tranvxa de Oriente, No. 62, May 18, 1926. 

*89. Dothidella portoricensis Stevens, Bot. Gaz. 69:249. 1920. 

This is the first report of this speciefc outside of Porto Rico. The 
specimen compares favorably with the type material. 

On Dwranopteris flexuosa 

El Valle: College N. S. de los Andes, above Cali, No. 444, June 
D, 1929. 
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80, Achorella Toboana Ohardon, Jour. Dept. Agric. Porto Rico 
13:6. 1929. 

The material, although scant, has been compared with the type, 
which was collected by R. A. Toro in Guames, Antioquia on Caven- 
dishm. 

On Cavendishia cordifolia (HBK) Hook. 

Oundinamaroa : Cerro Monserrate, above Bogota, (coll. L. M. 
Murillo) Nov. 15, 1929. 

*91. Myriogbnospora Bresadoleana P. Henn., Hedwigia 41:9. 
1902. 

On Paspalum conjugatum Berg. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 470 , June 
10, 1929. 

Family 2—Phyllachoraokae. 

Tribe 1. Trabuthneae. 

*92. Tr&butia calarcana Chardon sp. nov. 

Spots approximately circular, formed in the epiphyll by a large 
number of small, black stromata which through confluence, form a 
compound, laberynthiform stroma which becomes very conspicuous, 
4-6 mm. in diameter, the spots in the hypophyll are limited to brown 
discolorations approximately circular; 3-4 mm. in diameter; strom¬ 
ata covering the upper portion of the locule. originating between the 
cutiele and the epidermis; loculas single, elliptical or lenticular, 
160-200 x 60-80 u, but becoming very large thru coalescence; asci 
clavate, 8-spored, with the spores biseriate or inordinate, 48-60 x 
18-20; spores 1—celled, hyaline, smooth, elliptical, 12-14 x 5-6 u; 
paraphyses present. (Plate XXXIV, B and fig. 6.) 



FIG. 6.—TRABUTIA CALARCANA SF. NOV, 


This is very distinct in stromatal and spore characters from 
Catacauma mraeaenxe (Relim) Th. & Syd., on Malphigiaceae from 
Brazil. It is characterized by its compound laberynthiform stromata 
on the upper surface of the leaf. 
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On undetermined species of Malphigiaeeae. 

C aldas : Ravines near CalarcA, along Armenia-Ihague road* No. 
706, July 13, 1929 (type). 

Trabutiella Diazii Chardou sp. nov.* 

Stromata epiphyllous, black, not shiny, conspicuous, approximat¬ 
ely circular, 2-3 mm. in diameter or else very irregular and follow¬ 
ing the main vein of the leaf, the stroma originating between the 
cuticle and the epidermis, locules many, usually 343, ellipsoidal or 
irregular thru lateral pressure, 180-250 x 100-150 u, or becoming 
afc large as 509-600 u thru coalescence, bordered at the top by the 
black stroma; asci elavate, 8-spored, with the spores inordinate, 
50-70 x 20-25 u; spores 1-eelled, hyaline, smooth, spherical, 8-10 u 
in diameter; paraphyses absent. (Plate XXXIV, C.) 

The absence of paraphyses makes this species fall under Trabu - 
tielfa Theiss. & Sydow (Ann. Mycol. 13:359. 1915). The spher¬ 
ical spores are characteristic. Named in honor of Sr. Antonio Diaz, 
who made possible our excursions and accompanied us to various 
Sections of the country. 

On Machacrium sp. 

Panama: Finca la Isleta, along road 5 miles E, of Panama City, 
No. 177, Apr. 28, 1929 (type). 

*93. Munkiodothis Hilarionii Chardon sp. nov. 

Spots approximately circular, 8-10 mm. in diameter, amphigenoua 
very conspicuous in the hypophvll, where it is made up of a flat, 
spreading stroma, black, but not shiny, roughly circular, 5-6 mm. 
across and bordered around its circumference by a zone of yellowish 
tissue, 2-3 mm. across which gradually fades away its yellow color 
with the green of the healthy leaf tissue, in the cpiphyll the spots 
are of the same size, roughly circular, brown in its central portion 
and yellowish on its border; stromata originating between the cuticle 
and the epidermis, unilocular, with the locules flat, 400-500 x 30-40 
u, bordered on all sides by the stroma, later coalescing into very 
large locules over 1 mm. in length and 150-180 u high enclosing asci 
and paraphyses; alsci cylindrical, 8-spored, 80-100 x 10-11 u, with 
spores uniseriate; spores hyaline, 2-celled, with the upper cell larger 
than the lower, 16-18 x 7-10 u; paraphyses filiform. (Fig. 7.) 

The subcuticular stroma in this species places it in the Trabuti- 
ineae of the Phyllachoraceae, while the 2-unlike celled hyaline spores 
places it under Munkiodothis , a rare genus with only one known 
species M. melastomata (v. Hohn.) Th. & Syd., which occurs on 
Melastomaceae from Java and the Philippine^, and from which our 
species is evidently distinct Our new species is dedicated to Her- 


* See note on page 246. 
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mano Hilarion, Director of the “Colegio de Nue'stra Sefiora de los 
Andes”, whose cordial hospitality we had the pleasure of enjoying. 

On undetermined dicotyledonous plant. 

El Valle: Colegio N. S. de los Andes, Cordillera Occidental, above 
Cali, No. 447, June 9, 1929 (type). 

Tribe 2—Scirrhiineae. 

*94. Catacauma contraotum Sydow, Ann. Mycol. 28:365. 1925. 

The material has been compared with the type specimen which 
is Sydow's 273, on Qouania fomentosa Jacq., from near San Jos& 



FIG\ 7.—MUNKIODOTHIS HILARIONII SP. .NOV. 


Costa Rica. Spore's 9-10 x 4-5 u. Catacaumella Gournue Stevens 
the type of which has been examined occurs on Qouania in Costa 
Rica and the West Indies, has larger spores, 12-17 x 6-9 u. 

On Gouamia polygama. 

Antioquia: Near Angelopolis, No. 294 (Coll. R. A. Toro) Jan. 
22, 1928. 

*95. Catacattma Renalmiae (Rehm) Th. & Syd., Ann. Mycol. 
18:375. 1915. 

Phyllachora Renalmice Rehm, Hedw. 36:373. 1897. 

Agrees with numerous collections made by Stevens in Porto Rico 
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on Alpvnia antillarum. It has been compared with type material at 
the herbarium Bureau Plant Industry, Rabenhorst-Pazsehbe, Fungi 
europcei et extrceeur. 4165, labelled Ph. Eenalmm Rehm n. sp. on 
lionalmia sp. coll, by E. TTle in Sta. Catharina, Brasil, July 1886. 
On Alpinia sp. 

Antjoquia : Near Saigar, Western Andes, No. 572, (Coll. R. A. 
Toro), July 20. 1928. 

Catacauma panamensis Chardon sp. nov. # 

Spots epiphyllous not larger than the stromata; stromata shining 
black, conspicuous, epiphyllous. convex, scattered at first, round, 
about 1 mm. in diameter, becoming confluent later by the coalescence 
of 3-5 or more stromata, and hence assuming irregular shapes, much 
less visible in the hypophyll; stromata situated between the epidermis 
and the mesophyll; asci cylindrical-elavate, 70-82 x 10-15 u, 8- 
spored with the spores uniseriate. or hiseriate in the main body of 
the aseus; spores blunt ellipsoidal, hyaline, 1-celled, 10-12 x 5-6 u; 
parapbyse's filiform, profuse. 

An apparently new species, differing from all known Catacauma 
on Bauhinia. 

On Bauhinia sp. 

Panama*. Finca la Meta, along road 5 m. E. of Panama City 
No. 178 , Apr. 28, 1929 (type) ; Ravine near Orsini’s orange grove, 
at Oapira. No. 205 , Apr. 30, 1929. 


Catacauma rhopaltnum (Mont.) Theiss. & Syd., Ann. Mvcol. 
13:385. 1915. 

Dothidca rhoj/alina Mont., Syll. Crypt. 222. 1856. 

Phyllachora rhopalma Sacc., Syll. Fung. 2:595. 1889. 

Ph. Roupato Rehm., Hedwigia 39:234. 1900, 

Ph. Jthopak p P. Henn., Hedwigia 48:7. 1908. 

This species is reported on the basis of a determination made by 
Hr. IT. Sydow, to whom our specimen wals sent and who referred 
it to Phyllachora rhopalina (Mont.) Sacc. Theissen and Sydow (36) 
refer it to Catacauma , while Sydow ( ) considers it as a transition 

form between Catacauma' and Phyllachora . It appears to be a com¬ 
mon Species on different species of Boupala in Cayenne, Peru, Brasil 
and Costa Rica. 

On Boupala montana Aubl. 

PanamA: Roadside near Chorrcra, No. 207, Apr. 30, 1929 (det. H. 
Sydow). 


See note on page 245. 
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*96. Phaeochorella sphaerospora Chardon sp. nov. 

Spots not exceeding the stromata; stromata epiphyllous, black, 
shiny, convex, approximately circular, 1-3 mm. across, distinctly 
situated between the epidermis and the mesophyll; locules Several 
in the stroma, usually 2 or 3, large, flat ellipsoidal or sometimes 
angular, 300-500 x 150-300 u, bordered on the top by the black, 
crust-like stroma; asei clavate, 8-spored, 50-65 x 20-25 u, with the 
spores inordinate ; spores 1-celled, with a definite smooth wall and 
yellow brown contents, spherical, 9-12 u in diam.; paraphyses fili¬ 
form, inconspicuous. (Fig. 8.) 

This is a distinctly Oatacauma -like fungus, but its yellow brown 
epores makes it fall under Phaeochorella. Its spherical brown 
spores are specific. Occurring in the same specimen and leaves as 
Pseudo this. 

On Machaerktm anguslifolium Vogel. 

Antioquia: Near Salgar, Western Andes, No. 3.59 (Coll, by R. 
A. Toro), July 20, 1928 (type). 



FIG. 8.—PHAEOCHORELLA SPHAEROSPORA SP. NOV. 


Tribe 3—Phyllachoriineae. 

*97. Phyllachora Molinae Chardon sp. nov. 

Spots amphigenous, yellowish, conspicuous, slightly exceeding the 
stromata, 2-3 or more nun. long and 1 to 1.5 mm. wide; stromata, 
l lack, not shiny, more conspicuous and pronounced in the upper 
surface of the leaf, globose at first about 1 mm. in diameter, later 
coalescing and becoming 2-3 mm. long, its length parallel to the 
main axis of the leaf, 1-3 loeulate, with the thicker portion of the 
stroma bordering the roof of the locules, completely immersed in the 
mesophyll of! the leaf; asoi clavate, 8-spored, 70-90 x 14-16 u, with 
the spores biseriate in the main body of the ascus; spores 1-celled, 
hyaline, smooth, long elliptical, 14-17 x 4.5 u; paraphyses present. 

Differs from Ph. microspora Ohardon collected and described by 
the writer from Antioquia, Colombia, in having spores twice as large. 
It is also different from all other Phyllachora on Pmpali, known to 
the writer. This speciefc seems to be one of the commonest Phyllar 
chom on grasses in the “tierra templada” of Colombia. 
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The species is dedicated to Dr. Oiro Molina Garces, the enthu¬ 
siastic Secretary of Industry of the Department of Valle del Cauca, 
whose splendid cooperation was a constant stimulus to our work. 

Oil Paspalum pamculatum L. 

El Valle : Hacienda Bitaco, Cordillera Occidental, Nos. 476 , 
477 (type) & 487 , June 10-11, 1929; College N. S. de los Andes, 
Cordillera Occidental, above Cali, No. 463 , June 10, 1929. 
Oundinamarca : Granja La Esperairza, No. 585 , June 23, 1929. 

Phyllachora microspora Chardon, Bol. Real Soc. Esp. Hist. Nat. 
28:119. 1928* 

Spores uni’seriate, small, 6-7 x 3 u. Compares very well with 
the type material. This is the second collection made of this species. 
On Paspalum panic ula turn L. 

PanamA: Near Frijoles R. R. Station, Canal Zone, No. 202, Apr. 
29, 1929. 

Phyllaciiora oornisix>ra-neorotioa Chardon, Bol. Real Soc. Esp. 
Hist. Not. 28:116. 1928. 

Phyllachora Paspali Earle in herb. 

The specimen agrees very well with the type species described and 
collected by the writer, No. 168 , at Puerto Wilches, along the Magda¬ 
lena River in 1926. The spores are long-ellipsoidal, biseriate, 15-16 x 
4-5 u, with a characteristic slightly curved tip. 

In Ihc herbarium of the N. Y. Botanical Garden, the senior writer 
found a specimen from Porto Rico, Mr. & Mrs. Heller's No. 1381 on 
Pasp. virgatmu , Oataho, Mar. 23, 1899, which had been critically 
studied by the late Prof, F. S. Earle, and regarded as a new (un¬ 
published) species. The description, in Earle's handwriting, reads: 

“Stromata amphigenotis, Scattered, without determinate spots, 
black, oblong, ends sub-rounded, 1-2 x % mm., black within, locculi 
few, indistinct. Asci irregularly obovate, 50-60 x 10-6 u. Spores 
subdistiehous, oval, nearly equilateral, continuous, slightly tinted, 
with a hyaline apiculufc at one end, 5-7 u long, spore without apiculus 
16-18 x 7 u.* } 

This fits in exactly with Ph> cornispora-necrotica Chardon, and a 
microscopic examination confirmed the identity of the Porto Rican, 
Colombian and Panamanian material. Unfortunately, no credit can 
be given here to Earle's species on the basis of priority since it had 
never been published. 

Phyllachora cornuospora Atk. has also beaked Spores, 15-17 x 


* Bee note on page 949, 
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4-6.5 u, Its type, on Panicum longifolium Torr. from Auburn, Ala., 
was also examined at the N. Y. Botanical Garden, but its stromata 
are usually uniloeulate and macroseopically look different from the 
tropical species known on Pasp. virgatum. 

On Paspalum virgatum L. 

PanamA: Near Frfjoles R. R. Station, Canal Zone, No. 201, Apr. 
29, 1929. 

98. Phyllachora paspaljoola P. Henn., IJedwigia 48:106. 1908. 

The type s]>eciraen of this species was examined at the herbarium 
of the Bureau of Plant Industry. It was collected by C. P. Baker 
in the vicinity of Para, Brazil on Paspalum sp. (evidently not Pasp . 
conjugalum) and distributed as Rehm’s A’scomyeetes No. 1785, The 
stromata are uniloeulate and the spores lemon shaped, uniseriate, 
10-11 x 5-6 u. The numerous specimens on Pasp. conjugatnm known 
to the writer do not seem to essentially differ from Henning’s type 
and are thus referred to that species. 

Most of the specimens examined yielded profusely 3-celled, long- 
fusoid stylospores with acute, sharply curved ends, 21-23 x 2-2.5 u, 
hut a number of stromata, especially in No. 197, showed numerous 
asei and spores 10 x 5 u, lemon shaped which compared very well 
with material from Porto Rico and with Mayor’s No. 158 , collected 
cm the same host in Angelopolis, Antioquia. This is one of the com¬ 
monest Phyllachora on grasses in Colombia and Porto Rico. 

On Paspalum conjugalum Berg. 

Panama: Near house at Barro Colorado Island, Canal Zone, No. 
197, Apr. 29, 1929. 

El Valle: Finca Las Oaiias. S. of Jariiundi* No. 278 , May 15, 
1929; Hacienda Bitaco, Cordillera Occidental, No. 471 , June 10, 
1929. 

Touma: El Boquer6n, W. of Ibague long road to Armenia, No. 
696 , July 13, 1929. 


*99. Phyllachora guianensis Stevens, Ill. Biol. Mon. 8:19. 1923. 

The specimen compares well with material collected by Stevens in 
British Guiana, (No. 713, from Georgetown): the stromata are sur¬ 
rounded by the characteristic zone of dead host tissue, the spores 
uniseriate, elliptical, 8-12 x 4-4.5 u. The spots look like those of 
Ph. cornkpora-necrotica Chardon which occurs on Pasp. virgatum 
but the spore characters are different. 

On Paspalum virgatum L. 
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El Valle: Near Buenaventura, No. 213 , May 8, 1929. 

On Paspalum plicatulum Michx. 

El Valle: Near Buenaventura, No. 215 , May 8, 1929. 

% 

300. Pjlt y ll a cm or A microstroma Chardon, Bol. Beal Soc. Esp. Hist. 
Nat. 28:118. 1928. 

Stromata characteristically small. Spores '10-12 x 4-5 u, which 
are slightly larger than the type (No. 139) which is known from 
the Magdalena River, near Barranca Bermeja. This is the second col¬ 
lection made. 

On Panicum lax am Swartz. 

El Valle: Hacienda el Ilatico, between Cerrito and Palmira, 
No. 345, May 23, 1929. 

c 101. Phyllaojioka insi’lakis Chardon, Jour. Dept. Agric. Porto 
Rico 13:11. 1929. 

Stromata rriultiloeulate, epiphyllous, arranged in linear rows par¬ 
allel to the main axis of the leaf, similar to those of Ph. Eriochloce 
Speg. Spores 9-10 x 4-4.5 u with blunt ends typical of the species, 
which was previously known to occur from Porto Rico and Santo 
Domingo. It seems to be a very common species in these countries. 
On Valuta insularis (L.) Chase. 

El Valle : Along banks of Cauea River, near Cali, No. 311 , May 
21, 1929; dry thickets near San Pedro. N. of Buga, No. 422 , June 
4. 1929. 

102. P.h yllaoiora imin('Ta (Sehw.) <\ R. Orton; Stevenson, Jour. 
Dept. Agric. Porto Rico 2:153. 1918. 

This is one of the most common grass species of PhyJlaehora in 
Colombia, and in tropical America. Spores 8-10 x 4-5 u, distinctly 
elliptical, uniseriate. Ph. Oplismeni Sydow (Ann. Mycol. 5:339 
1907} from Costa Rica is probably this same species. 

Earle ( 8 ) reported PhyUarhora gram,inis (Pers.) Fckl. on Oplis- 
menus? from Santa Marta, Colombia, based on a collection made by 
O. F. Baker. Raker’s specimen was examined at the N. Y. Botanical 
Harden: the host- had subsequently been determined by Mrs. Chase 
fcs Opt. hirtellus (L.) Beauv. and the fungus is evidently not Ph. 
graminis but the common Ph. puncta. 

So far as we know, Ph. graminis is not present in Colombia. 
Sydow (31) reported Ph. graminis in the Mayor collections, but 
these are now to be referred to either Ph. pmcta (on Oplismenus) or 
to Ph. Mayorii (on Panicum lanxtfum). Thifc last species was de- 
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scribed by the senior writer (4). after a reexamination of Mayor's 
specimen. 

On Oplkmenus hirtellus (B.) Beauv. 

El Valle : Hacienda El Ha/tico, between Cerrito and Palmira, 
No. 347, May 23, 1929; Colegio N. S. de los Andes, Cordillera Oc¬ 
cidental, No. 433 , June 9, 1929; Hacienda Bitaco, Cordillera Oc¬ 
cidental, No. 488 , June 11, 1929. 

Caldas*. Ravines near Armenia, No. 544, June 19, 1929. 

On Pseudochinolaena polystacJm (II, B. K.) Stapf. 

Caldas: Along Quindio River, near Armenia, No. 710, July 14, 
1929. 


103. PuylijACjiora ERtooirLOAK Speg. v«r. oolumbiensis, Theiss. & 

Syd., Ann. Mvcol. 13:448. 1915. 

The writer is not familiar with the type specimen of Ph, Eriochlom 
Speg. The determination is based on a comparison with Mayor's 
No. 158, collected along the Force River near Medellin. This was 
first determined by Sydow (31) as Ph. Erio< blow Speg., but Tlieissen 
and Sydow (36) later gave it the variety named columbiensis. Tlie 
stromata are arranged in linear rows resembling those of Ph. insularis 
Chardon, sometimes 5-8 mm. long, parallel to the main axis of the 
leaf, spores elliptical, with pointed ends, 10-12 x 4-5 u. 

On Erioehloa punctata (L.) Desv. 

El Valle: Along banks of Cauca River, near Cali, No, 322, May 
21, 1929. 

104. Phyllaohora ANTiOQUENSis Chardon, Bol. Real Soe. Esp. Hist. 
Nat. 28:188. 1928. 

Spores 16-20 x 4-5 u. Agrees very well with the type (No. 
which was collected by the senior writer in Sabaletas, Antioquia, on 
the same host. 

On Imprrata contracta (H. B. K.) Hitch. 

El Valle: Coffee plantations above Pavas, Cordillera Occidental, 
No. 508. June 12, 1929. 

105. Phylla chora Maydxs MaubL. Bull. Soc. Mycol, Fr. 20:72. 
1904. 

A common parasite of com in tropical America, causing slight 
damage to the leaves. 

On Zea Mays L. 

El Valle: Colegio N. S. de los Andes, Cordillera Occidental, above 
Cali, No. 534, June 9, 1929. 
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CundinamArca : Yard at Manager’s house, Hacienda San Anto¬ 
nio, No. 692, July 11-12, 1929. 

*106. Phyllachora Lasiacis Sydovv, Ann. Mycol. 23:374. 1925 
Compared with a portion of the type material (Sydow No. 208) 
from San Jose, Costa Rica. Spores 12-14 x 4-4-5 n, long navicular. 
: Plate XXXIV, D.) 

On Lasiacis sp. 

Tolima: Along Combeima River, near Ibague, No. 577, June 20, 
1929. 


*107. P j ivi jLACi f ora bonariensis Speg., Fung. Argent. 1:185. 1880. 

This compares well with the description of Fh. bonariensis Speg. 
reported on Panicnm bambusoidcs from Argentine. The stromata 
arc araphigenous, very conspicuous, equally visible on both surfaces 
of the leaf, black, shiny, 3-4 mm. long x 1 mm. wide, arranged 
loosely in Jong linear rows, parallel to the main axis of the leaf, 
causing yellow longitudinal streaks in the leaves; loonies 1-2 in 
cross section, lenticular or angular on the adjacent sides, 160-200 
x 120-150 ti, completely immersed in the mesophyll of the leaf, sur¬ 
rounded on all sides by the black stroma; asci cylindrical, clavate, 
S-spored with the spores biseriate in the main body of the ascus, 
70-95 x 12-15 vi; asei 1-celled, hyaline, smooth, long fusoid with 
pointed ends, 16-18 x 6-7 u; paraphyses filiform, inconspicuous. 

(Plate XXXIV, F.) 

Our material also' compares well with a Specimen at the X. Y. 
Botanical Garden from Venezuela labelled “Phyllachora bonariensis 
Speg., sur feuilles vivantes de Bambitm, Atures, aout.” This is pari; 
of a series of Gaillard a “Plants du Haut-Ormoque ” collected in 
1887. The spores measure 17-18 x 7-8 u, and looks to be the same 
as our Colombian material. The host also looks like Guadua latifolia. 

Differs from Ph. gracilis Speg., reported on a Bambusaceve from 
Peribebuy, Brasil, in having slightly smaller spores and very con¬ 
spicuous linear stromata over twice as long. 

On Guadua latifolia Kunth. 

Antioqtjia : Quebrada SinifanA, No. 93, May 15, 1926. 

El Valle: Hacienda El Hatico, between Cerrito and Palmira, No. 
346; May 23, 1929. 

*108. Phyllachora tequendamensis Chardon sp. nov. 

Stromata amphigenous, not shiny, small, .6-1.0 mm. long x .3-.5 
mm. wide, equally visible from both surfaces of the leaf, uniloculate 
or very seldom biloculate; locules globose to ellipsoidal, small, 
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300-150 x 80-100 u, surrounded on all sides by the black stroma, 
immersed in the mesophyll; asci cylindrical-clavate, 65-75 x 12-14 
u, 8-spored, with the spore’s biseriate; spores fusoid with acute ends, 
smooth, hyaline, 1-eelled, 14-17 x 6-6.5 u; paraphyses present. 

This species is closely related to Ph. microstroma Chardon and 
the stromatic characters are very Similar, but the spores are larger. 
In the former species they are 10-12 x 4-5 u. 

On undetermined sp. of Graminese. 

Cundinamarca: Wet weadows just above Salto de Tequendama, 
No. 671, July 6, 1920 (type). 

Phyllauijora Scleriae Rebin, Iledwigia 39:282. 1900* 

A common species in the American tropics. Our material is 
mostly sterile but a few spores, 18 x 5 u were seen, enough to make 
the determination of the species. 

On Scleria sp. 

Panama : Road to Pacora, K of Panama City, No. 188 , Apr. 28, 
1929. 

109. PiiYLLACttioRA Ambroriar (B. & O.) Save., Syll. Fung, 2:601. 
1883. 

A common species in the Central Andes, previously reported by 
Sydow (31) and also by Chardon (4). It is widely distributed in 
the United States and is also known to occur in Brasil and Argentina. 

On Ambrosia peruviana Willd. 

Totjma: Outskirts of Ibague, No 583 , June 20, 1929. 

mo. Pwyllaohora Galactiae Earle; Seaver in Britton, Bahama 
Flora :633. 1920. 

\ rather common* sp(*cies, which agrees very, well with material 
from Porto Rico. Spores 20-21 x 5 u. (Fig. 9.) 

On Gahiviki. striata (Jaeq.) Urban. 

Fl Value : Dry thickets near San Pedro, N. of Buga, No. 416, 
June 4, 1929; along river at Buga, No. 431 , June 5, 1929. 

Tolima: Ravines along road near Ibague, No. 577, June 20, 1929. 
Cundinamarca: Along Funza River, trail to Hacienda San An¬ 
tonio, No. 683 9 July 11, 1929. 

*111. Phyllachora Ospinae Chardon sp. nov. 

Stromata amphigenous, black, shiny, conspicuous, equally visible 
on both surfaces of the leaf, approximately circular, 1.0 to 2.0 mm. 
in d iameter; locales several, large, usually 2 or 3, 300-400 x 170-200 
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u, completely immersed in the mesophyll and surrounded on all sides 
by the black stroma; asci eylindrical-elavate, 90-120 x 12-15 u, 
8-spored with the spores mostly uniseriate; spores 1-celled, ovoid, 
12-14 x 8-10 u, granular and very faintly opaque; paraphytees 
pie'sent. (Fig. 9.) 

This is evidently different in stromatal and spore charactei*s from 
Ph. Qalactm Earle. The spore's are faintly opaque but the species 
is retained temporarily as a Phyllachora. Named in honor of Gen¬ 
eral Mariano Ospina, President of the “Federacion Naeional de Ca- 
feteros”, who accompanied us to Tequendama Falls. 

On Galaotia striata (Jacq.) Urban. 

C undin am arc a. : Along slopes of Salto de Tequendama, No. 659, 
July 6, 1929 (type). 



FIG. 9.—UPPER LEAF—PHYLLACHORA GALAOTIAE EARLE 
LOWER LEAF—PH. OSFINAE BP. NOV. 

LEFT ASCUS—PH. OSFINAE SF. NOV. 

RIGHT ASCUS—PH. GALAOTIAE EARLE 


*112. L’iiyi.lycmioka Traglve (11. & 0.) Saec. Syll. Fung. 2:601. 
1883. 

On Croton gossypifolius Vahl. 

El Valle : Finca Las Canas, S. of Jamundi, No. 279, May 15, 
1929; near Toro, No. 535, June 12, 1929. 

Touma .- Outskirts of Ibague, No. 552 a, June 20, 1929. 

*113. Phyllachora Litseae Koord., Verb. Kon. Akad, Amsterdam, 
II Sect., Deel. 13. 1907. 

The determination of this specie's, from Java, is not based on com¬ 
parison with type, but it matches well with a specimen from Panamd 
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(Stevens No. 1017) and determined as such by Stevens (Ill. Biol. 
Monog, 11:36). The spores are 14-17 x 4-5 u. 

On Necdandra glabrescens. 

Tolima: Ravines along road near Ibague, No. 559, June 20, 1929. 

*114. Phyllachora Phaseoli (P. Henn.) Theiss & Sydow, Ann. 
Mycol. 13:507. 1915. 

Physalospora Phaseoli P. Henn., Hedwigia 43: 368. 1904. 
ffyponectria Phaseoli Stevens, Bot. Gaz. 70:401. 1920. 

A conspicuous species characterized by many small, black, puncti- 
form stromata. Spores 10-12 x 8-9 u, usually biseriate. 

On Phmeohis sp. 

Antioquja: Saiga r, Western Andes (Coll R. A. Toro), No. 364, 
July 20, 1928. 

*115, Phyllachora Ruelliae Ghardon sp. nov. 

Stromata amphigenous, small, approximately circular, about 1 mm. 
in diam., black, shiny and fairly conspicuous in the epiphyll, dirty 
Mack and less visible in the hypophyll; locules 2-3, globose to angular 
through lateral pressure, 150-200 x 130-165 u, completely immersed 
in the mesophyll and surrounded on all sides by thick black stromatie 
tissue; asei cylindrical-clavate, 8-spored, 85-100 x 7-9 u with the 
spores obliquely uniseriate; spores 1-cell ed, hyaline to faintly bluish, 
long elliptical usually tapering at one end, smooth, 22-24 x 5-6 u; 
paraphvses present. 

No species of Phyllachora has been reported on this genus, so it 
is described here as new. 

On Uuellia sp. 

Antioquta: Fredonia, No. 311 (Coll, by R. A. Toro), Dec. 20, 
1927 (type). 

*116. Phyllachora Taruma Speg. Anal. Roc. Oi. Argent. 19: 94, 
1886. 

Our material agrees very well with collections from Porto Rico 
cm 'Vitex divaricata and a specimen furnished by the.late Dr. O. 
Spegazzini on Vitex (Taruma) from Paraguay. 

On Vitex sp. 

Huila : Natagaima, Phan. Herb. N. T. Bot. Garden, No. 260^ 
( Coll. IT. H. Rusby & F. W. Pennell), July 22, 1917. 

117. Phyllachora gratiksima Rohm.. Hedw. 31:306. 1892. 

This is a common species in the Andes of Equador and Colom¬ 
bia and is also known from the West Indies. Several collections 
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were reported by Chardon (3) from Antioquia. A collection te re¬ 
ported here representing a new locality. 

On Persea gratissima L. 

NariSo: Union, no number (Coll, by L. Pardo Navarro), Feb. 1930. 

*118. Phyllachora microtheles (Speg.) comb 1 , nov. 

Puiggarina microtheles Speg., Bol. Acad. Nac. Ci. Cordoba 
23:125. 1919. 

Spegazzini (1. c., 123) created the genus Puiggarina to include all 
those forms of Phyllachora possessing unilooulate stromata. The ge¬ 
neric standing of the new genus, being rather doubtful, the species is 
referred to Phyllachora as a new combination. A beautiful species, 
spores 12 x 5 u, comparing very well with Spegazzini (loc. cit.) fig. 
335. This is the second collection made of this species, which was 
only known to occur near Apiahy, Brazil. 

On Chapialia nutans (L.) Polab. 

Tolima: Ravines along road near Ibague, No. 561, June 20, 1929- 

119. Phyllachora Ulei Winter, Grevillea 15:90. 

Forming very conspicuous, black shiny, round stromata 2-5 mm. 
in diameter. Also known from Brazil, Panama, Costa Rica and 
Porto Rico. 

On undetermined Dioscoria sp. 

Antioquia: Near Angelopolis, No. SIS (Coll. R. A. Toro), Jan. 
22, 1927; near Fredonia, No. 329 (Coll. R. A. Toro), July 31, 1927. 

*120. Phyllachora insueta Sydow, Arm. Mycol. 23:373. 1925. 

This has been compart'd with a portion of the type material, 
Sydow's Fung. exot. exsie. 662, on Serjania caracasma Wild, from 
Grecia, Costa Rica. The macroscopic appearance is not dothideace- 
ous, but sphaeriaeeou’s, due to the fact that the major portion of 
the stroma is endophyllous and only the beaks of the locules appear 
on the surface as minute black dots, like in many parasitic Sphaeriales. 
Spores long-elliptical, 13-16 x 4-5 u. (Fig. 10.) 

On Serjania pamculata IT. B. K. 

Tolima: Ravines along road near Ibague, No. 564 , June 20, 1929. 

On Serjania memhranacea Sphlg, (“close to” according H. A. 
Gleason). 

Cundinamaroa : Along Funza River, trail to Hacienda San An¬ 
tonio, No. 68S % July 11-12, 1929. 
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FIG. 10.—PHYXJLiACHOEA INSUETA SYDOW 


121. Phyllachora perlata Sydow, Mem. Soc. Neueh. Sei. Nat. 
6:436. 1914. 

Two independent and abundant collections of this species were 
made, which was previously known from a single collection made 
by Mayor (No. 343) and with which our specimens have been com¬ 
pared. Spores uniseriate, ellipsoidal to ovate, 14-16 x 8-12 u. 

On Polymnia eurylepis Blake. (Plate XXXV. A.) 
Cundinamarca : Ravine between 'Cerro Mouserrate and Guada¬ 
lupe above Bogota, No. 613 , June 25, 1929. 

On Polymnia sp. 

Antioquia: Saigar, Western Andes, No. 353 (Coll. R. A, Toro), 
July 20, 3928. , 

*122. Phyllachora aequatorjensis Theiss. & Svdow, Ann M ycol. 
18:521. 3935. 

Ph. dendrit/ica Rehm, Hedwigia 31: 305. 1892. 

This is a beautiful and conspicuous species, previously reported 
from Ecuador by Rehm (Ascom. No. 1072) on the same host. Spores 
are elliptical to ovate, a little larger than the original diagnosis, 
10-14 x 7-10 u. Tt compares well with a specimen in the Bureau 
of Plant Industry, collected by F. L. Stevens (No. 281) in Ecuador 
on Monnina salicifolia and labelled Ph. aequatoriensis Th. & Syd. 
The type material from Ecuador has been examined at the New 
York Botanical Garden. 

On Monnina sp. 
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El Valle: Hacienda Bitaco, Cordillera Occidental, No 489 Julv 
H, 1929. 

Oundinamarca : Slopes at Salto de Tequendama, No. 658 July 
6, 1929. 

*123. Phyllachora Toroi Ghardon sp. nov. 

Stromata amphigenous, black, shiny, circular, 1—1.5 mm. in dia¬ 
meter, concave and more pronounced in the under-surface, slightlv 
less so in the upper surface, embedded in the mesophyll; locules 
single or double, ovate or elliptical, large, 250-350 x 170-200 u, com¬ 
pletely surrounded by the black stroma; asci cylindrical, 8-spored, 
90-105 x 12-14 u, with the spores obliquely uniseriate; ascosporeS 



FIG. 11.—PHYLLACHORA TOROI SP. NOV. 


1-colled, hyaline, elliptical smooth, 10-16 x 9-10 u, granular inside; 
stylospores spindlefonn 18-20 x .5 u; paraphy’ses present. (Plate 
XXXV, 1) and tig. 11.) 

Phyllachora Cesiri Pat. (Bull. Soc. Myc. Fr. 7:176) reported on 
Oestnm from Quito, Ecuador, has spores irregularly biseriate in the 
ascuS, 20-23 x 7-9 u. Its stromatal characters are also different 
from our species, which is apparently new. 

Dedicated to my collaborator Mr. R. A. Toro, who during the 
past three years, has made important phanerogamic and mycological 
collections in Colombia. 

On Oestrum parviflorum Duval. 

BoyacA: Duitama, No. 404 (Coll. R. A. Toro). Feb. 20, 1920 
(type). 
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(Jundinamaroa : Near Bogota, Phan. Herb. N. Y. Bot. Garden 
No. 2349, (CoIL F. W. Pennell) Oct. 4-8, 1917 ; Chapinero, Sabana 
de Bogota, No. 553, (Coll. E. A. Toro) Sept, 18, 1929, 

*124. Phyllachora Guazumae P. Henn. chart, emend. 

Phyllachora? Guazumae P. Henn. Hedwigia 48:7. 1908. 

Trabutia Guazumae Chardon, Mycologia 18: 291. 1921. 

Stromata epiphyllous, numerous, black, shining, approximately 
circular, distinctly convex, 1-2 mm. in diameter, in rare cases 3 mm. 
across, surrounded by a discolored zone of dead host tissue; loeules 
many, generally 3-5, globose, 200-300 u, immersed in the mesophyll 
of the leaf, bordered on the top by a heavy black stroma, and on the 
sides and below by faint stromatic tissue; asci Mubcylindrical-clavate, 
03-85 x 13-15 u, 8-spored, with the spores uniseriate, or more com¬ 
monly, biseriate; spores long-elliptical, 1-celled, hyaline, 18-20 x 
4-5 xi, with guttulate contents; paraphyses present. 

The senior writer (2) in 1921, collected specimens of this specie* 
in Porto Rico, which he named Trabutia Guazumae sp. nov., although 
lie admitted that ‘‘this form is probably coespecifie with Phyllachora 
Guazumae/ 9 Henning's description is incomplete, and since it seems 
that both the Porto Rican and the Colombian material belong together, 
an amended description of the species is made here. It falls under 
Phyllachora more properly than in Trabutia . The species has also 
been collected in Panama, Cuba and Santo Domingo. 

A specimen has been seen at the herbarium Bureau of Plant 
Industry which microscopically looks identical with this species. It 
is labelled Dothidea rhytism,aides B. & C., coll. C. Wright, presum¬ 
ably from Nicaragua (1) on leaves which look like Guazuma. The 
material is very old (1853-56) and did not show spores. 

On Guazuma ulmifolia Lam. 

El Valle: Dry thickets near San Pedro, N. of Buga, No. 419, 
June 4, 1929. 

*125. Phyllachora vallecaucana Chardon sp. nov. 

Stromata amphigenous, black, not shiny, conspicuous, equally visi¬ 
ble on both surfaces, some of them approximately circular, others 
angular and irregular, 1-2 mm. across ; loeules several, 2-5 in each 
stroma, lenticular or slightly angular thru lateral pressure, completely 
immersed in the mesophyll and surrounded on all sides by the blade 
stroma, 170-250 x 150-180 u; asci cylindricaLclavate, 75-95 x 10-12 
u, 8-spored with the spores obliquely uniseriate; iapores 1-celled, 
hyaline, ovate, smooth, 8-10 x 4-5 u; paraphvses present. (Plate 
XXXV, 33 ami fig. 12.) 
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There being no Phyllachoraeeee reported on the host genus, the 
species is considered new. 

On Buettneria sp. 

El Valle: In forests at Hacienda Riopailla, S. of Zarzal, No. 381, 
May 31, 1929 (type). 

*126. Sphaerodothis oolumbiensis Chardon sp. nov. 

Stromata ampliigenous, black, not shiny but conspicuous, equally 
visible from both surfaces of the leaf, 1.0-1.5 mm. long, and 0.7 to 
1.0 mm. wide, the longer dimension parallel to the main axis of the 
leaf, sometimes coalescing and reaching a length of 2-3 mm.; loculcs 
generally 2 or 3 in the stroma, which covers them on all sides and 



FIG. 12.—PHYLLACHORA VALLECAUCANA SP. NOV. 


is immersed in the mesophyll of the leaf; locules long ellipsoidal, 
flattened or even irregular, large, 150-320 x 120-170 u; asci cylin¬ 
drical to eylindrical-clavate or clavate, depending on the arrange¬ 
ment of the spores, which may be uniseriate, partially biseriate or 
even inordinate, 75-92 x 15-18, 8-spored; spores elliptical with 
blunt ends, 1-celied, light brown in color, 15-18 x 7-8 u; paraphyses 
present. (Plate XXXIV, fig. E.) 

A very distinct form, there being no species of Sphaerodothis 
previously reported on Pennisetum. 

On Pennisetum bambusiforme (Four.) Hemsl. 

Oaldas: Ravines near Calarcfi, IbaguAArmenia road. No. 703, 
July 13, 1929 (type). 
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Cundinamarca : Along road beyond Salto de Tequendama, No. 
676, July 7, 1929. 

127. Sfhaerodothis antioquensis Chardon, Jour. Dept. Agric. Porto 
Rico 13:13. 1929. 

The host of this species was erroneously reported at ArthrostyM- 
dium, while a new host determination by Dr. A. S. Hitchcock is given 
here. 

On Chelonanthus acutangulus (R. 0. P.) Gilg. 

Antioquia: Santiago, No. 284 (Coll. R. A. Toro) Nov. 13, 1927. 

128. Phragmocarpella Ptoggari (Speg.) TheiSs. & Syd., Ann. 
Mycol 13:602. 1915. 

Montagndla? Puiggari Speg. Fungi Puigg. No. 530. 

The stromata are very minute, amphigenous, 2-3 loculate, Phyl- 
lachora- like; asci 60-70 x 6-8 u, 8-spored, with the spores biSeriatc: 
spores fusoid, 3-septate and 4-guttulate, hyaline, 15-17 x 4-4.5, 
paraphyses absent. 

Spegazzini’s type has not been seen but its description fits very 
well our material. It is known from Apiahy, Brazil on Oplismenus 
sp., and has been reported from Costa Rica by Stevens (Ill. Biol. 
Monog. 11, No. 2:44) on Opl. burmanni. Dr. Eug. Mayor made a 
collection (No. 221) along the road from Medellin to Bello, Antioquia, 
on Opl. setarius (Lam.) R. S., which Sydow (31) has already referred 
to this species, so our collection is the second known from Colombia. 
On Pa'nicum laxum Swartz. 

El Valle: Near Buenaventura, No. 218, May 8, 1929. 

*129. Homostegia Ischaemi Chardon sp. nov. 

Stromata amphigenous, black, not shiny, scattered, very conspicu¬ 
ous in the upper surface of the leaf, much less so in the undersurface, 
round, about .7-1.0 mm. in diam., immersed in the mesophyll; locules 
generally 2-3, large, 200-300 x 80-120 u, bordered by black a stroma 
on the upper portion and slightly so along the sides and bottom; 
asci cylindrical-clavate, numerous, 54—65 x 10-12 u, 8-spored, with 
the spores biseriate; spores at first 2-celled, hyaline, with granular 
contents, long-elliptical, 12-14 x 3-4 u, at maturity becoming 4-celled, 
distinctly brown, 15-18 x 3-4 u; paraphyses present. 

A rare and distinct form. 

On ischaemum laUfolmm (Spr.) Kunth. 

El Valle : Near Buenaventura, No. 214, May 8, 1929 (type). 
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ORDER IX.—PMETABIALES. 

Family I. Chaetomiaceae 

•130. (Jhaetomium globosum Knnze & Schm., Myk. Hefte 1:15. 
1817. 

On wet paper. 

Oonwnamaroa: Bogota, No. 563 ( R. A. Toro). March 20. 1930. 


Order X.—8PHAEBIALES. 

(Cakoos E. Ohardon) 

Family I. Mywsphaerellaceae 

131. Mycosphaerella Dkymariae Sydow, Mem. Soc. Neuch. Kci. 
Nat. 5:435. 

The specimen is referred here, although the material is not fully 
ripe, and the type material has not, been examined. Perithecia 
hypophyllous. globose, small, 60-70u in diameter. Known from a 
single collection by Mayor (No. 260), on the same host, from Antio- 
quia. 

On Drymaria cordata (L.) Willd. 

El Valle: College N. S. de los Andes, Cordillera Occidental, 
No. 460 , June 10, 1929. 

*132. Sphaerulina ferruginosa Chard on & Toro sp. nov. 

Spots several in each leaf, yellowish on the upper surface, dark 
on the lower, somewhat irregular, center raised, black in hypo¬ 
phyllous spots, 0.25-1 mm. in diameter, margin cream; perithecia 
single or several in the spot, hypophyllous, black, globose, composed 
of short, septate, an astomosing, dark brown hypbae, 2-3 u thick, 
sometimes confluent, immersed at first, later errumpent, sub-epi¬ 
dermal, 110-115 x 110-132 u in diameter; superficial mycelium 
none; internal mycelium septate, intercellular, hyaline; ostiolum 
short, papillate, 20-30 u wide; asci faseicuate, clavate, slightly 
curved^or straight, short pedicellate, thick-walled, dehiscing by a pore. 
8-spored, 80-85 x 16-20 u; spores inordinate or biseriate 5-7 septate, 
thick-walled, not constricted, hyaline 19-22 x 7-8 u; paraphyses none. 

The species resembles Sphaerulina microtkyrurides Rehm in the 
general character of the perithecia, but differs from it in having 
larger asci, of different shape, and in the absence of paraphyses. 
From S, suhtropica Speg. in the septation of the spores and size of 
perithecia, asci and spores. No* 641 is heavily parasitized an unde¬ 
termined Hypocreaceous fungus. 

On Ckusquea seandens Kunth. 
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Cundinamarca : Ravines between Cerro Monserrate and Guadalupe, 
above Bogota, No. €03, June 25, 1929. (type); slopes of Salto de 
Tequendama, No. 641, July 6, 1929. 

Family 2. Pleosporaceae 

133. Leptosphaema Sacchari van Breda de Haan, Meded. Proof. 
Suik. West-Java 1892:5. 1892. 

On Saccharum oMcinarum L. 

Widespread in all the sugar producing countries of the world as 
causing the “ring-spot” disease of the leaves. 

PanamA : Plant Introduction Garden, Summit, Canal Zone, No. 189, 
Apr. 29, 1929. 

El Valle: Near Rozzo, N. W. of Palmira, (coll. J'. A. B. Nolla) 
No. 394, May 31. 1929. 



Phyralospora Andjrab Stevens, Trans. Ill. Acad, jjlci, 10:184. 1917. 
On Andira inermis II. B. K.* 

Previously known from Porto Rico and .Santo Domingo. 

PanamA : Finca La Isleta, 5mi. E. of Panama City, No. 179, Apr. 28, 
1929; Ravine near Capira, No. 206, Apr. 30, 1929. 

Family 3. Gnomoniaceae 

134. Gnomonia Ospinae Chardon, Bol. Real Soc. Esp. Hilst. Nat. 
28:120. 1928. 

On Tecoma spectabUis Planch. 

This is the second collection recorded of this species. 

Anmoquia: Medellin, No. 198 (coll. R. A. Toro) Apr. 4, 1927. 


* See note on page 245. 
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Family 4. Clyi’Eosphaeriaceae 

*135. Olypeotrabutia montserratis Chardon sp. nov. 

Spots approximately circular, 3-5 mm. in diameter, yellowish 
with definite borders, epiphyllous, spotted with many (20-50) min¬ 
ute black dots which are the clypei of the perithecial necks; perithecia 
globose, single, 200-250 x 150-200 u, possessing true perithecial 
walls, entirely immersed in the leaf tissues; o&tiole central, opening 
and slightly protruding in the epiphyll, bordered by a conspicuous, 
black clypeus; asci cylindrical-clavate, 8-spored, 90-100 x 14-16 u, 
with the biseriate in the main body of the ascus; spores 1-celled, 
hyaline, elliptical, smooth, 10-12 x 5-6 u; paraphyses present. 
(Plate XXXV, C and fig. 13.) 

Seaver and Chardon (22) erected the genus Olypeotrabutia to take 
care of the 1-eelled, liyaline-spore forms of the family Clypeosphae- 
riaceae. of the Sphaeriales. In Engler und PrantPs keys for 
the family, such forms were received under Trabutia Sacc. & lloum. 
but this genus has been transferred by Theissen und Sydow ( 36 ) to 
the Phyllaehoraeeae of the Dothideales. 

The species clearly falls under Olypeotrabutia , with the consi- 
picuous black clypeus around the ostiolum as a distinctive character. 

On Parseola eocrula (L. f.) Macbr. 

Cun dinam arc a : Ravine between Cerro Monserrate and Guadalupe, 
above Bogota, No. 597 , June 25, 1929. (type). 

*136. Olypeotrabutia medellinensis Chardon sp. nov. 

Spots approximately circular, 5-8 mm. in diameter, faintly dis¬ 
colored and inconspicuous in the epipyll, slightly more so in the 
hypophyll where a large number of small, pmictiforrn, convex peri¬ 
thecia may be seen, with the black clypei dearly visible; perithecia 
globose or slightly flattened, 180-210 x 130-165 u in diam., possessing 
true perithecial walls, completely immersed in the mesophvll, greatly 
convex in the hypophyll where the ostiole is found surrounded by 
a distinct clypeus of stromatic tissue; asci cylindrical-clavate, 8- 
spored, 80-90 x 13-14 u, with the spores biseriate in the main body 
of the ascus; spores 1-celled, faintly bluish to hyaline, long el¬ 
liptical, tapering at one end, 24-26 x 6-7 u, smooth; paraphyses 
present. 

A beautiful species with the hand lens showing many densely 
packed punctiform perithecia in the undersurface of the leaf. 

On Triehanthera giganted (H. B. K.) Nees. 

Antioqxjia: Near Medellin, No. 188, (coll, by R, A. Toro), June 3, 
1927 (type); Medellin, No. $83 (col. by R, A. Toro), Oct. 15, 1927. 
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Diatractium Oordiae (Stevens) %dow, Ann. Mycol. 18:188. 1920. 

Trabutiella Cordiae Stevens, Hot. Gaz. 70:401. 1920. 

On Cordia glabra L. 

Previously known only from Porto Rico. 

PanamA: Along read, 8mi. E. of Panama City, No. ISO, Apr. 28, 
1929. 

Endotrabutia Ghardon gen. nov. 

Peritheeia entirely immersed in the host tissue, never protruding, 
provided with true perithecial wall, bordered at the top with a clearly 
marked clypeus formed of black, stromatic tissue; asci cylindrical- 
clavate, 8—spored; spores 1-eel led, brown, provided with a con¬ 
spicuous gelatine envelope; paraphvses present. 



FIG. 14.—PSEUDOTHIS STJBCOCCODES (SPEG.) THEISSEN 

(Cross sections of leaf, conidia and an ascus) 


Type species: Endotrabutia tequendamensis sp. nov. 

This new genus falls in the true Clypeospliaeriaceae, due to its 
well defined clypeus bordering the upper portion of the perithecium. 
Its strictly endogenous nature, however, is unique, and separates it 
from its closes relative Anthostomella >Sacc., which takes care of all 
the 1-celled, brown spored species of that family. The characteristic 
gelatine envelope of the spores suggest the Massariaceae, but in this 
family, the perithecia are earbonous or thick coriaceous. The erection 
of this genus seems justifiable at present. 

# 137. Endotrabutia tequendamensis Ghardon sp. nov. 

Spots amphigenous, punetiform, black, less than 1 mm. in dia¬ 
meter, with the long axis parallel to length of leaf, crowded in 
colonies (20-30); perithecia entirely immersed in the host tissue* 
provided with walls, angular and even quadrilateral in shape* 
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176-280 x 130-165 u, provided with a characteristic black clypous 
which connects the perithecium with the upper and lower epidermis; 
asci cylindrical-clavate, 8-spored, with the spores biseriate in the 
main body of the ascus: spores large, 1-celled, yellowish brown, 
25-28 x 910 u, surrounded by a hyaline gelatinous envelope, 1.5-2 ti 
thick; paraphyses present. 

<t * 

On Cortaderia radiuscula Stopf. 

C uncinamarca : Slopes of Salto de Tequendama, No. 642, July 6, 
1929. (Type). 

*138. Pseudothis svbcoccodes (Speg.) Them, Anal. Mycol. 16:182. 
1918. 

Rousoelta suhcoecodes Speg. Fung. Puig. 1: 549. 

Munkiella pulchella Speg. Syll. Fung. 9:1035. 

Dothidella Machaerii Rehm., Iledwigia 36:377. 1897. 

COceania Machaerii P. Tlcnn., Iledwigia 41:112. 1902. 

Dothidea machaeriophila P. Ilenn., Iledwigia 43:256. 1904. 

Dothidella machaeriophila Sace., Syll. Fung. 17: 847. 

The nomenclature of this interesting species is somewhat confus¬ 
ing, At first the writers thought his was a Systremma, hut the 
specimen was sent to Dr. IT. Svdow, who based on the paper of Theis- 
sen (38) determined it as Pseudothis machaeriophila (P. ITenn.) Th. 
Later, an examination at the N. Y. Botanical Garden of Babenhorst- 
Winter No. 3460, labelled Munkiella pulchella Speg, from Sao Fran¬ 
cisco, Brazil (coll. E. TJle in 1885) proved to be the same fungus. 
In Theissen and Svdow (36), Munkiella pulchella is considered as a 
synonym of Rovsoella suhcoecodes Speg. (Fig. 14.) 

On Machoerium angustifolium Vogel. 

Antioqttta: Near Salgar, Western Andes, No. 359 (coll. R. A. Toro), 
July 20, 1928. 


Family 4,—Xylariaceae. 

.T. H. Miller* 

The Xylariaceae of Colombia are very imperfectly known, and 
only about twenty species have been reported by various previous 
investigators. The present study of the collections made by C. E. 
Chardon and R. A. Toro representing 18 species has been interest¬ 
ing, and has resulted in reporting 13 species new to the flora and 

* Contribution from the Department of Botany, University of Georgia. 
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one new combination. The genus IioseUmia is included in the family 
as a result of the author’s previous work {18). 

*189. Rosellinia bunodes (B. & Br.) Sacc., Syll. Fung. 1:254. 
1882. 

Both stages of the 1Rosellmia were found. The perfect stage, 
No. 522, was overripe and did not Show spores, but the large, black, 
warty perithecia were typical. The determination of the species was 
made by C. E. Ohardon who reports that the fungus was associated 
with a coffee root disease causing considerable damages in the plan¬ 
tations at Bitaco, Pavas and la Cumbre. 

On base of stem and roots of Coffea wrabica L. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 504 (Dema - 
tophora stage), and No. 522 (perfect, stage), June 11, 1929. 

*140. Rosellinia Desmazierii (B. & Br.) Sacc; var. acutispora 
Thei'ss., Ann. Myeol. 6: 350. 1908. 

The specimen is old but agrees very well with Theissen’s type. 
The type of subiculum found here is quite similar to that found in 
Ji. aqnila (Fr.) de Not., but the perithecia are much larger. 

On dead wood. 

Antioquia: near Salgar, ‘Western Andes, No.- ( coll. R. A. Toro), 

1927. 

*141. Hypoxylon Chusqueae P. Henn., Hedw. 39:138. 1900. 

This fungus was first determined by the writer as H. cohaerens 
(P.) Fr. and reported as such by Chardon (4). Lately, a Second 
examination has been made: the ascospores measure 11-15 x 5-7 u. 
The external appearance of this specimen is very similar to TI- 
cohaerens, but the ascospores are much larger.*' H, CMisqueae as 
described by Theissen (33) is similar to this specimen, but it is white 
inside. 

On dead bark of fallen tree. 

Antioquia: Ravine at finca Sorrento, near El Poblado, No. 47, May 
16, 1926. 

*142. Hypoxylon multiformr Fr., Summ. Veg. Scand. 384. 1849. 

Ascospores 9-10.5 x 3.5-5 u. This is typical of the effused form 
found in North America and Europe. It resembles a form of JET, 
rubiginosum, but the papillate ostiola rule that Species out. 

Oh dead wood. 

El Valle: Hacienda El Hatico, between Cerrito and Palmira, No. 
363, May 23, 1929. 
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143. Hypoxylon marginatum (Schw.) Berk., Grevillea 4:49. 1875. 
Sphaeria marginata Schw. Syn. North Amer. F. No. 1176. 1832. 
Aseospores 9-10 x 3.5-5 u. This form of H. marginatum has 

been called H t annulatnm 9 but Dr. Shear (23) says, “H. annulatum 
(Schw.) Curt, equals an effuse form of H. marginatum (Schw.) 
Berk.” This species was first reported from Colombia by Leveille 
(14). 

On dead wood. 

Tolima: El Boqneron W. of Ibague along Armenia Road, No. 699 , 
July 14, 1929. 

144. Hypoxylon serpens Pars. Fr., Summa Veg. Scand. 384. 1849. 

Sphaeria serpens Pers. Syn. F. 20. 1801. 

Aseospores 12 x 6 u. This specimen is very close to H. collicu- 
losum (Schw.) Nits., but the specimen at Kew and also the Morgan 
specimen under that name approach H. serpens so closely that l 
believe the two names are synonymous. This species was also re¬ 
ported from Colombia by Leveille (141. 

On dead wood. 

C aldas: Along Quindio R. near Armenia, No. 727, July 14, 1929. 

*145. Hypoxylon rubigineo-areolatum Relim. var. Bakeri (Earle) 
comb. nov. 

Hypoxylon Bakeri Earle, Bull. Torr. Bot. Club 26:633. 1899. 

Hyp. rubiginea-areolat w ni Rehm var. mierospora Theiss., Ann. 
Mvcol. 6:345. 1908. 

The name going with the earlier date (1899) should be used* 
This form is close to II. mnltiforme Fr. from which it differs in the 
smaller perithecia and slightly larger spores. The areolate character 
surrounding each ostiolar neck is seen only in 'specimens with very 
compact perithecia. 

On dead branch. 

MagiulenA: Near Bonda (coll. C. F, Baker) Dec. 1898 (specimen 
at N. Y. Bot. Garden). 

*146. Nummularja com mixta Rehm.. Hedwigia 44:6. 1905. 

A few spores were found which would place this specimen in 
K. Pezizoidea P. Ilenn. rather than N. commixta, but Dr. Diehl deter¬ 
mines it a's N. commixta and says it agrees with the Theissen f. 
brasil No. 112 and Rick’s F. Austro*Amer. No. 309; however, as he 
found no aseospores this specimen cannot be determined accurately. 
On dead Wood. 
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El Valle: Hacienda El Hatico between Cerrito and Palmira, No. 
364, May 23, 1929. 


Nummularia Bulliardi Tul., Sel. Carp. 2:43. 1863. 

This species according to Miller is H. nummnlanum Bull, since 
he places the species under the name of Nummularia back in Hy- 
poxylon. Spores 10-12 x 5-6 u. 

On dead wood. 

PanamA : Barro Colorado Island, No. 194 . April 29, 1929. 

147. Daldjnia concentrica (Bolt.) es. & de Not., Comm. Critt. Ital. 
1:198. 1863. 

On dead wood. 

El Valle : Hacienda Riopaila, S. of Zarzal, No. 393, May 31, 1929; 
Pinea El Hatico, between Cerrito and Palmira, No. 732, May 22, 
1929: Forests near San Pedro, N. of Buga, No. 737', June 4, 1929. 

148. Poronja oedipus Mont., Syll. Crypt. 209. 1856. 

On horse dung. 

El Valle: Vicinity of Cali, No. 730, May 18, 1929. 

*149. Camillka Cyclops Mont., Syll. Crypt. No. 705 & Cent, 2, No. 
41. 1856. 

Only two previous collections ot' this species are known according 
to Lloyd (16): one from the Leprieur collection from French Guiana, 
and another collected by Rev. Torrend from Brasil. (Plate XXXV, 
F.) 

On bark of fallen tree. 

El Valle : Coffee grove near R. R. Station at Bitaco, Cordillera Oc¬ 
cidental, No. 937, June, 11, 1929. (det. by W. H. Diehl). 

*150 Camtllea globosa (Lev.) Lloyd, Myc. Notes: 8-9. 1917. 

f‘hylacia globosa Lev. Ann. Sei. Nat, III, 3:61-62. 1845. 

It is with some hesitancy that the Specimen is referred here. 
Lloyd says that Ijeveille’s specimen came from Tolima, Colombia. 
('amillea pocuHformig (Kunze) which is figured by Lloyd appears 
tp be a stipitate form of globosa , but in our specimen, plants with 
and without stipes are found. (Plate XXXV, B.) ' 

On hark of fallen tree. 

Fa, Valle: Coffee grove near R. R. Station at Bitaeo, Cordillera Oc¬ 
cidental ; No. 740 , June 11, 1929. 
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*151. Xylakia comosa Mont., Syll. Crypt. No. 696 and Cent. 2, No. 
90. 1856. 

According to Theissen this is a very common species “in South 
America. There are no ascospores, but at the apex of the conidial 
stroma the Isaria growth is a form commonly found on this species. 
See Ann. Myc. 7: tab. 8, Fig. 1, 1909. 

On dead wood. 

Santander: Along banks of Magdalena river, across Puerto Berrio, 
No. 192, June 15, 1926. 

'152. Xylaria hypoxylon (L.) Grev. FI. Edin. 355. 1824. 
Clavuria hypoxylon L. Sp. PI. 1182. 1753. 

The branched stroma, puberulent. base, and ascospores (12-15 x 
5-7 u) places this definitely. 

On dead wood. 

Santander: Magdalena River near Puerto AVilchos, No. .155, 1926. 

*153. Xyi.aria ritizooola Mont., Syll. Crypt. No. 684 and Cent. 2, 
No. 38. 1856. 

This specimen was incorrectly determined and reported by Char- 
don (4) as A’, polymorpha (P.) Grev. I find no ascospores and 
his determination was evidently based on the conidial stage which is 
not X. polymorpha but resembles tab. 6, fig. 1 of Theissen's Xyla- 
riaeeae austro-brasiliensis—II. 

On living roots of Coffea arahim L. 

Antjoqtjia : Cafetal Los Mieos, near Titiribi, No. .55, May 13, 1926. 

*154. Xylaria Rickti Theiss. Ann. Myc. 6:342. 1908. 

On dead wood. 

El Valle: Forest at Hacienda Bitaco at Cordillera Occidental, No. 
469, June 11, 1929. 

*155. Xylaria scopiformis Mont. Ann. Sci. Nat. 13 :349. 1840. 

According to Miller, this specimen agrees with Porto Rico No. 949, 
collected by C. E. Chardon and determined by 0. G. Lloyd. Theis¬ 
sen, in Xylariae austro-brasiliensis I, P. 9, makes this species a form 
under X. hypoxylon (L.) Grev. 

On dead wood. 

El Valle: Bamboo forest near San Pedro, No. 406, June 4, 1929. 
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FUNGI IMPERFECTI 

(Carlos E. Chardon and Rafael A. Toro) 

© 

Order I.— SPHAEROPSIDALES 

Family 1. Shaerioidaceae 

*156. Actinonema Rosae (Lib.) Fries, Suma Veg. Scand. 1849. 
424. 

Astermna Rosae Lib., Mem. Linn. Soe. Paris 5:405. 1827. 

On Rosa sp. (cult.) 

The perfect stage Diplocarpon Rosae (S.) Wolf., described from 
North America but it has not been found outside the Continental 
area. 

El Valle: Colegio N. S. de los Andes, above Cali, No. 454, June 
9, 1929. 

*157. ("incinnobella parodiellioola P. Henn., Hedwigia 43:386. 
3904. 

On Parodiella paraguayensis Speg. on Meibomia purpurea (Mill.) 
Vail. 

Antioquia; Experiment Station Grounds, Medellin, No. 282 (R. A. 
Toro) Oct. 15, 1927. 

*158. Coniothyrium Panici Sydow sp. nov. 

Stromata hypophylla, plus minus aequaliter dispersa, sine maculis 
typicis, primitus decolorations minutas flavidas efficients, demum in 
folio emortuo pallide et sordide ochracee colorate sifa, angusta, usque 
1 mm vel ultra longa, 100-150 u lata, striiformia, axe vel dense 
seriatium disposita, parallelo currentia, intraepidermalia, sub-indo 
ftutem cum basi paullo profundius innata, parenchymatice eontexta, 
3-vel saepius pluriloculigere; loculi depresso-globosi, saepe sat 
irregularis, 50-80 u diam., ommio clausi, in maturitate ed verticem 
irregulariter disrumpentes; conidia oblongo-ovata vel ellipsoidea, 
utrinque non vel lenissime attenuata, obtusa, continua, din hyalina, 
tandem mellea, saepe minute 1-2 guttulata, 5-7. u large, 2.5-3.5 u 
lata, in cellulis parietis brevissima conoidee vel papilliformiter pro- 
minulis orta. 

On Panicum maximum, Jaeq. 

El Valle: Dry trickets near San Pedro, N. of Buga. No. 417, June 
4, 1929 (type). 

Linochora polyadelpha Sydow sp. nov. 

Maculae baud typicae, irreguariter et laxe sparsce, subinde con- 
fiuentes, in utraque folii pagina visibiles, sordide rufobrunneae, in 
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hypophyllo pallidiores, 4-8 mm diam., pycnidia semper epiphylla, 
aequaliter et dense dispersa, in mesophylle profundo immersa, globu- 
iosa vel globosa-ovata, saepe irregularia, ostiolo piano atypice prae* 
dita, 180-250 n diam., niembrana pycnidii 10-15 n crassa, con- 
centriee fibrosa, vix vel indistincte celulosa sub-hyalina vel dilutis- 
sima flavida, ad’ verticem atro-brunnea et clypeum minutum 20-35 
u crassum formens; conidia copiosissima, filiformia, utrinque non 
ve santum une fine lenissime, attenuata, plerumque faleta, uncinata 
vel in forman signi S eurvata, rare recta, continue, byalina, 12-23 
u longa, 1-1.5 u lata; coniodiophoila subulata-bacillaria, sursurn 
valde attenuata, simplicia, ad basim saep fasciculatim conjunct*, 
12-25 u longa, ad basim 2-3 u lata. 

On large undetermined tree, probably a Coccoloba. 

Panama: Pinca La Isleta, along road E. of Panama City, No. 176, 
Apr. 28, 1929. (type). 

*159. Phoma Oaryophilli Cooke, Grevillea 13:94. 1884. 

On Dianthus caryophillus L. 

Antioquia: Grainzales, No. 275 a (R. A. Toro), Sept. 3, 1927. 

*160. Phomopsis vkxans (Sace. & Syd.) Harter, .Jour. Agr. Res. 
2: 338. 1914. 

Phoma rexans Sace. & Syd. Syll. Fung. 14:889. 1899. 

On Solarium melongena L. 

This fungus was causing considerable damage to eggplants in the 
gardens around Cali. It was also observed although not collected, 
attacking eggpant seedlings in a Chinese garden near Col6n, Pa¬ 
nama. 

El Valle : Garden at San Fernando, just outside of Cali, No. 295, 
May 18, 1929. 

*161. Phyllokticta aurantiicola (R. & C.) Sace. Syll. Fung. 3:13. 
1884. 

Sphaeropsis aurantiicola B. & C., Journ. Linn. Soe.l0:352. 1868. 
Our specimen agrees with this species more than any other known 
on Citrus. The spores measure 4-8 x 1.3-26 u. 

On Citrus mrantifolia (Christm.) Swingle. 

El Valle: La Selva, near Tulu&, No. 524, June 6, 1929. (det. J. 
A. B. Nolla). 

162. Sbptoria albo-macttlank Sydow, Ann. Myc. 2:171. 1904. 

On Eupatorium sp. 

Antioquia: Medellin, No. 307 (R. A. Toro), June 10, 1928. 
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163. Septoria Lactucae Peck. Atti Soc. Culteg. Italiana 2 : 35. 1879. 
On Lactuca satwa L. 

Bl Yalle: Gardens outside of Cali, No. 405, June 2, 1929. (del. 
C. Chupp). 

164. Septoria Lycopersici Speg., Anal. Soe. Ci. Argent. 12:115. 
1881. 

On Lycopersicum esculentum L. 

El Valle: Finea Rincon along Pance River, S. of Cali, No. 253, 
May 14, 1929; Garden at Hotel Posso, Cartago, No. 379, May 30, 
1929. 

*165. Septoklv Pringrae Speg., Anal. Soc. Cient. Argentina 13:17. 
1882. 

On Baccharis floribunda H. B. K. 

Antioqiiia : Boqueron, No. 297 (R. A. Toro), Nov. 5, 1927. 

*166. Septoria tovarknsis Sydow, Ann. Mycol. 23:189. 1930. 

The purple violet zones limiting the spots, as described for the 
species are not evident in our material and the spores measure 
21-56 x 0.6-0. 8u. 

On Plmtago hirteUa II. B. K. 

El Valle: College N. S. de los Andes, above Cali, No. 459, June 
10, 1929. 

Cundinamarca : Ravines between Cerros Monserrate and Guadalupe, 
above Bogotd, No. 606, June 25, 1929. 

Family 2. Leptostromataceae 

*167. Leprieurina Winteriana Arnaud, Theses Far Sci Paris 
1598:210. 1918. 

On Annona muricata L. 

El Valle: La Selva near Tulua, No. 526, June 6, 1929. 

Family 3. Excipulaceae 

*168. Ephelis mexicana Fries; Berk & Curt., Journ. Linn Soc 
10:353. 1868. 

On Chaetochloa geniculata (Lam) Millsp. 

El Valle: Experiment Station grounds, near Palmira, No. 260. 
May 15, 1929; Hacienda El Hatico, between Cerrito and Palmira. 
No, 348, May 23, 1929. (det. F. J. Seaver). 
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Order Il.-arai^ANOONIALES 

Family 1 — Melanooniaceae 

169. Colletotrtchitm GLOEOSPORioiBEs (Penz.) Saec., Syll. Fung. 
3:735. 1884. 

Vermicularia, gloeosporioides Penzig, Michelia 2: 450. 1882. 

On Mangifera indica L. 

Bl Valle: Finca Piedra Grande, 8. of Cali, No. 241 , May 14, 1929. 
Antioquia: Fredonia, No. 235, (R. A, Toro) April 20, 1927. 

On Citrus sinensis Osbeck. 

El Valle: Gardens at Palmira, No. 334, May 21, 1929. 

*170. Pestalozzia Oavendishiae Chardon & Toro sp. nov. 

Fungus hypophyllous, elevated, mostly gregarious and hypho- 
myceteous; pustules at first sub-epidermal, later errumpent, freed,, 
blackening the matrix, not tearing the epidermis, forming a pycni- 
dium-like structure, raising 55-60 u above leaf-surface, 68-100 u 
wide; spores 5-eelIed, erect, fusoid, slightly curved, often con¬ 
stricted at septa, 20.3-23.8 u long, lower median cell olivaceous, the 
upper clear umber, colored portion 15.2-17.1 x 4—6 u; basal hyaline 
cell, conic, apical cells hyaline, eonie-eylindric, bearing a crest of 
usually 3 widely curved setae, 10.4-12 u long; pedicel short, taper¬ 
ing to an acute point. 

The color of the median cells of this species are very variable, 
showing characteristics of all three spore-groups of the genus, as ar¬ 
ranged by Dover (Meded. Phytopath. Lab. “Willie Comm. Schelt. 
9:1925)/ 

The species resembles J\ gracilis Kleb, in color of spores. 

On Cavendishia pnhescens (H. B. K.) Britton. 

Antto^uia: Granizale's, No. 274 (R. A. Toro) Sept. 11, 1927 (type). 


Order IIT.—HYPHOMYOETALES 

Family 1 — Mitcedinaceak 

*171. Ophiooladiith Hordei Cavara, Zeitsehr. Pzlanzenkr., 3:26. 
1893. 

On rotten leaf-sprouts of Holcus sorghum sudanemis Hitche, 
Heretofore only known from the type locality on leaves of llor- 
deum vulgar e. In microscopical characters this fungus agrees with 
Cavara’s diagnosis. 

Cundinamarca : La Picota Experimental Farm, South of Bogota, 
No. 617 (in part), June 30, 1929. 
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*172. Ramularia areola Atkinson, Bot. Gaz, 15:168. 1890. 

On Gossypmm sp. 

El Valle : Hacienda El Hatico, between Cerrito and Palmira, No. 
344. May 23, 1929. (det. R. Ciferri). 

*173. Ramularia occidentalis Ellis & Kellerman. 

On Bumex obtusifolia L. 

Cundinamabca : Ferrocarril de Girardot, near tunnel between Cipa- 
c6n and Facatativa, No. 578, June 21, 1929. 

*174. Verticillium ochro-rubrum Desrn., Ann. Se. Nat. 22:71. 

On lesions produced by Monilia on Theobroma Cacao L. 

Tolima: Campo Alegre (R. A. Toro No. 564) March 10, 1930. 
(Collected by Vittorio Sacco.) 

Family 2—Dematiaceae 

175. Alternaria Solani (Ellis & Martin) Jones & Grout, Journ 
A gric. Viet. 2:464. 1904. 

Macrosporium Solani Ellis & Martin, Am. Nat. 16:1003. 1882. 

On Solanum tuberosum L. 

El Valle : Experiment Station grounds, near Palmira, No. 231, 
May 11, 1929. 

On Capsicum annum L. 

Antioquia: Medellin, No. 337 (R. A. Toro) Sept. 10, 1928. 

*176. Cercospohella cana Sacc., Nuov. Gior. Bot. Ital. 8:188. 1876. 

Dr. Chupp says about this species: “Three species of Cercos- 
pora have been described on Erigeron: C. cana Sacc., C. griseella 
Peck and G. ferruginea Fckl. The last named has brown, pro¬ 
cumbent conidiophores, and therefore does not fit this specimen. C . 
griseella apparently is a 'synonym of C. cana Sacc., although Peck 
does not state whether C. griseella. conidiophores have color or not.— 
Saecardo says that the hyaline conidiophores of C. cana, relates it 
closely with Bamularm, but that the spores are Cercospora shaped.— 
This would make it a Cercosporella. The specimen certainly is a 
Cercosporella with hyaline, fasciculate (5—10 in cluster) very prom¬ 
inently geniculate conidiophores. As many as 10 scars on one 
coniodiophore where conidia have been borne 4-6 x 85-125 u. No 
septa observed. Conidia cylindrical on one end slightly attenuated.: 
Both ends rounded, hyaline, granular contents, with small guttulae, 
1-3 or more septate, 5-7 x 50-85 u. Mostly straight some curved 
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or slightly undulate. The description given of C. cana and C. 
griseella fit this specimen very well.” 

On Erigeron spathulatus Vahl. 

Antioquia: Medellin, No. 102 , May 26, 1926. 

^177. Fumago vagans Pers. Myc. Eu. 1:9. 1822. 

On Triticum aestivum L. 

Cundinamarca: Sibate, collected by Jorge Diaz no member. Sept. 
2, 1929. 

On Dactylic glomerata L. 

Cundinamarca: Chapinero, No. 540 , (R. A. Toro) Nov. 10, 1929. 

178. Helminthosporium Oryzae Breda de Haan, Bull. Inst. Bot. 
Buitenz, 6:11. 1900. 

On Oryza sativa L. 

El V alle : Finca San Joaquin, S. of Cali, No. 233, May 14, 1929. 
Cundinamarca: Girardot, No. 551, (R. A. Toro), Feb. 10, 1929. 

# 179. Helminthosporium Ravenelii Curtis; Berk. Grevillea 3:102. 
1874. 

On S'porobolus indicus (L.) R. Br. 

El Valle : Exp. Sta. grounds, Palmira, No. 259 , May 15, 1929. 
(det. II. H. Whetzel). 

On Sporololus Barteroonus (Trin.) II. & C. 

Antioquia: Medellin, No. 290 (R. A. Toro), Nov. 10, 1927. 

On Sporobolus sp. 

Cundinamarca: Chapiuero, No. 537 (R. A. Toro) Nov. 10, 1929. 

*180. Macrosporium parastttoum Thiimen, Myc. Univ. 667. 1877. 

On Allium Cepa L. 

El Valle: Garden at La Cumbre, Cordillera Occidental, No. 517 
June 7, 1929. (det. C. Chupp). 

181. Macrosporium porri Ellis, Grevillea 8:12. 1879. 

On Allium Cepa L. 

El Valle: Finca. Rincon, along Panee R., S. Cali, No. 252 , May 
14, 1929. (det. C. Chupp). 

Antioquia: Medellin, No. 329 (R. A. Toro), July 28, 1928. 

*182. Napicladium Caricae Chardon & Ciferri sp. nov. 

Spots amphigenous, mostly circular, solitary, pale yellow at the 
center, brown on the periphery, indistinctly zonate, 3-12 mm. in dia¬ 
meter; conidiophores few in number, fasciculate, poorly developed, 
flexible, sub-erect, brownish, 2-4, generally 3-4, septate constricted 
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at the apical septa, slightly so at the basal, ends rounded, 160-200 u 
long, 28-32 u wide; conidia aerogenous, light brown, solitary, 2 4 
septate. 

On leaves of Carica sp. 

El Valle: Palmira—Pradera road, No. 341, May 23, 1929. (type) 

*183, 1 Polythrincium trjfoli Kunze & Schmidt. Myk. Hefte 1: 3. 
3817, 

On Trifolium repens . 

Cundinamarca : Along road beyond Salto de Tequendama, No. 674 
July 7, 1929. (det. C. Chupp). 

CERCOSPORAE 

Charles Chtjfp * 

# 184. Gercospora Ambrosiae Chupp sp. nov. ad. interim.* * 

Spots irregular in shapo, frequently at the tip of the leaf, 2-10 
mm. in diameter, medium to dark brown, sometimes not distinct 
below, difficult to differentiate from Septoria spots on the same 
foliage. Conidiophores amphigenous, in numerous fascicles, many 
of which arise from prominent dark spherical stromae, rarely less 
than 15 conidiophores in a fascicle. Conidiophores straight to slightly 
tortuous, fairly uniform in diameter, a few slightly geniculate, septa- 
tion not very evident, 0-3, olivaceous in color, 4-5 x 30-80 u mostly 
4 x 40-60 u. Conidia cylindrical to distictly obclavate, straight to 
curved, rounded at each end, with "'an evident papilla of attachment 
at the bajse of some, 1-5 septate, strong constriction at some of the 
septa, distinctly olivaceous in color, very variable in size, but char¬ 
acterized by being very wide as compared with the average Oercos- 
pora spore, 6-10 x 20-95 u. 

This differs from C. raceniosa in not. having any procumbent, 
branched conidiophores, and having wide, colored conidia instead of 
the narrow ones which the original description of C . raceniosa gives. 
The type material and also other material collected on Teucruni 
canadense really has olivaceous, wide conidia, but shows procumbent, 
branched conidiophores. Davis, 1924, gives notes on C. raceniosa on 
Prenanthes alba , where he describes conidiophores in dense fascicles 
arising from a prominent stroma, and being unbranched, sparingly 
septate. But he states that the conidiophores are fuligenous and 
the conidia hyaline. This does not agree with the present specimen. 

* Contribution of the Department of Plant Pathology, Cornell University. 

**Dr. Chupp, a modest but a very thorough investigator, has been reluctant in accept¬ 
ing the responsibility for the publication of his new species of Qetoo«por<i described herein, 
but we have ventured to publish them as new species “ad interim”, thus giving him and 
other investigators an opportunity to verify them.— Th$ Authors, 
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0. arcti-ambrosiae has been described on Ambrosia, but type mate¬ 
rial shows the conidiophores to be long, rather crooked, septation 
very evident, small branches common, and the spores very narrow 
and hyaline. Neither is it like C. brunnea nor C. ferruginea or 
other species on closely related Compositae. 

On Ambrosia peruviana Willd. 

Cundinamarca: Near tunnel between Cipacdn and Facatativa, on 
the Girardot railroad. No. 580 9 June 21, 1929 (type). 

*185. Cercokpora Aptt Fr., lledwigia 3:10. 1864. 

On Apium graveolem L. var. dulce D. C. 

El Valle: Garden at San Fernando, Cali, No. 296, May 18, 1929. 

*186. Oercorpora atricjnita H. & W., Mycol. 3:14. 1911. 

On Crassina elegans (Jaq.) Kuntze. 

Antioquia: Parque Independeneia, Medellin, No. 251 (11. A. Toro) 
Sept. 8, 1927. 

*187. Oercorpora betiocla Saec., Nuov. Giorn. Hot. Jtal. 8:189. 
1876. 

On Beta vulgaris, var. del a. 

El Valle: Garden at San Fernando, Cali, No. 305, May 18, 1929. 
On Beta vulgaris L. 

El Valle: Hacienda Riopaila. S. of Zarzal, No. 400, May 31, 1929. 

*188. Oercorpora- Bloxami B. & Hr., Ann. Mag. Nat. Hist. V, 9:183. 
1882. 

It is difficult to decide what name to use. The following Cer- 
cosporae have been reported on Brassica: brassica-eampestris, albo- 
maculans , brassicicola (sometimes wrongly spelled erassicicola) 
bloxami , and crudferarum. The oldest is Bloxami but Berkerley ? s 
description is so meager that it ivould be impossible to determine 
whether it is Cercospora. If we accept Young's (1916) amendment 
of this species, it has priority. After examining a large number of 
specimens of all the species named, and also reading the original 
description, it is so apparent that there are such slight differences 
that they can be classed as one excepting albomavulans which is a 
Oercoaporella. 

If cross-inoculations were made it probably could be proved that 
all the above names are synonyms of 0. armoraciac on horse radish, 
for there is as much variation in this species as collected from a 
number of states, as there is between it and the other named species. 
On Brassica juncea L. 
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El Valle: Along streets at La Cumbre, Cordillera Occidental, No* 
515, June 12, 1929. 

*189. Cercospora Byrsoniamatis Maub., Bull. Soc. Myc. Fr. 36:40. 
1920. 

Since Bunchosia and Byrsoniama are so closely related and this 
specimen fits very closely the description given for C. Byrsoniamatis 
on Byrsonima , the same species is listed here on Bunchosia. 

On Bunchosia cornifolia HBK. 

El Valle: Along Gauca River, near Cali, No. 432, June 8, 1929. 

*190. Cercospora canescens E. & M., Amer. Nat. 16:1003. 1882. 

Ten species of Cercospora have been reported on Phaseolus. 
Probably there are only two distinct species or possibly three. It will 
lake some time to work out the synonymy. This seems to be C. 
canescens, as it fits the description very closely. 

On Phaseolus sp. 

El Valle : Near San Pedro, N. oi: Buga, No. 420, June 4, 1929. 

*191. Cercospora Cassiae P. Heim., Bull. herb. Boiss. 1:121. 1823. 

Among the 15 species and varieties reported on Cassia, none of 
the descriptions fit exactly. I am listing it under C. cassiae P. Heim 
as the description most nearly fits it and because of the width of its 
spores. 1 have not seen a type specimen of C. cassiae. I have not 
seen Cercospora spores as wide as this, so that possibly it may be 
another genus. Characteristics of: 

C. Cassiae 
Spots round, brown 
Spots aznphigenous 
Fascicles hypophyTlous 
Fascicles dense 
Fascicles dark brown 
Prominent stroma 
Conidiophores not branched 
Conidiophores rarely septate 
Conidiophores brown 
Spores long elavate 
Spores occasionally curved 
Spores yellowish olivaceous 
Spores with large guttulae 
Spores 3-pluriseptate 
Spores 8-12 x 21-50 

On Cassia leptocarpa Benth. 

Br, VaXjXJE: Candelaria, No. 331, May 21, 1929. 


This specimen 

the same 


medium brown 

same 
11 

t ( 

olivaceous brown 
spores re verso napifortn 
spores straight 
spores yellowish olivaceous 
spores the same 
spores 0-3 septate 
spores 12-18 x 40-60 
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192. Cercospora coffeicola B. & 0., Grevillea 9:98. 1881. 

On Coffea arabica L. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 483, June 
11, 1929. 

193. Cercospora Gapsici Heald & Wolf., Myeologia 3:15. 1911, 
On Capsicum frutescens L, 

El Valle: Garden at San Fernando, Cali, No. 299, May 18, 1929. 
On Capsisum baccatum L. 

Antioqtjia: Fredonia, No. 232 (R. A. Toro) July 31, 1927. 

# 194. Cercospora cearea Petcli, Ann. Roy. Bot. Gard. Peradeniya 
3:9. 1906. 

The larger tan spots (few in number) are typically Cercospora 
henningsii Allesch. with the smooth, straight, brown almost not 
septate conidiophores, and very evident septate eonidia. The fasci¬ 
cles are amphigenons. The small angular white centered spots have 
the fruiting bodies on the lower side of the leaf. The conidiophores 
are long, reaching 150 u are tortuous and geniculate very plainly 
multiseptate and more nearly olivaceous brown or smoky than pure 
brown as is C. henningsii . The eonidia are very faintly or liot at 
all septate. This docs not fit in with C . manihotis , or any species 
described on this host. It more nearly fits the description of C. 
cearae , therefore, temporarily it is put under this species. 

On Manihot Manihot (L) Cock. 

PanamA: Along road, 8 mi. E. of Panama City, No. J81 , Apr. 28, 
1929. 

El Valle: Finca Piedra Grande, S. of Cali, No. 245 , May 14, 1929. 


*195. Cercospora Coriariae Ohupp. sp, nov. ad. interim. 

Spots amphigenons, tobacco-brown, circular, definite, some bor¬ 
dered by a narrow darker margin, larger ones sometimes slightly 
zonate, mostly 1-3 on a leaflet, but occasionally as many as ten, on 
lower surface of leaf not so definite as above, 0.5-2.5 mm. in idam- 
eter. Fascicles arising from larger globose, brown or almost black, 
stromae, which to the unaided eye, have much the appearance of 
pycnidia. These are mostly epiphyllous, but some may be hypo- 
phyllous. The eonidiophores arises from the stromae in rather dense 
fascicles, and are characterized by their narrowness (as compared 
with those of most other Cercospora species). They are more or less 
erect, rarely straight, but undulate to tortuous, not definitely den¬ 
ticulate nor geniculate, but sometimes bent slightly near the tip, 
septa very rarely guttulae present in a few of the larger ones, color 
olivaceous brown, 2.5-4 x 10—70 u, mostly about 3 u wide. Conidia 
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obclavate, almost straight to curved or bent abruptly near the mid¬ 
dle, multiseptate, but septa difficult to distinguish, guttulae prom¬ 
inent, and extending sometimes almost to the tip of the Spore, the 
base is characteristically truncate, and the narrowed tip rounded, 
color olivaceous, almost light green, 4-5 x 50-100 u. 

On Coriaria thymifolia H. & B. 

Cundinamarca : Slopes of Salto to Tequendama, No. 655, June 6, 
1929. (type). 

*196. Cercospoba Erechtttir Atk., Jour. Elisha Mitchell Soc. 8. 
1892. 

On Erechtitis valerianacfolia (Wolf) DC. 

El Valle : Hacienda Riopaila, S. of Zarzal, No. 389, May 81, 1929. 

*197. Cercospora krythrogena Atk. Jour. Elisha Mitchell Soc. 8: 
1892. 

Only 3 Cercosporac have been described on the M'elastomaceae: 
(\ melasiornatis Pat—1893, C. miconiae Frag, et Gif. 1927 and C. 
erythrogena Atk. 1892. The three have about the same description, 
all of which tit this specimen. All have branched conidiophores for 
instance, and almost hyaline very narrow spores. Atkinson’s speci¬ 
mens look much like this although possibly not such long conidoi- 
phores or spores. I had no specimens of C. melastomatis of C. mi- 
coniae to compare. The spots of No. 651 , do not look the same as 
those of 217 , but it is referred to- the same species. 

On Aciotes indecora (Boryl.) Triana. 

El Valle: Near Buenaventura, No. 217 , May 8, 1929. 

On Miconia sp. 

Cundinamarca : Slopes of Salto de Tequendama, No. 651 , Julv 6, 
1929. 

*198. Ceroorpora Erythrinae E. & E., Jour., Mycol. 3:18. 1887. 

Both C. erythrinae and C. erythriwicola Tharp have been de¬ 
scribed on Erythrina. The C. erythrinae spots are very minute as 
compared with those of the other species. The conidiophores are 
supposed to be epiphyllous and those of the others hypophyllous. 
The conidiophores are supposed to be 30-50 and those of the other 
40-75 u. These specimens have the type of spots described for C. 
erythrinicola , but the large stromae, the short conidiophores and the 
yellowish hyaline conidi a described for C. erythrinae . The fruiting 
may be on both sides of the spots. Therefore I am inclined to believe 
that the two species may be the same, although I have not seen type: 
material of O. eryfhmkola . 
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On Erythrina sp. 

El Valle : Banks of Cauca River, near Cali, No. 318, May 21, 1929. 
On Erythrina glauca Wild, 

El Valle : Banks of Cauca River, near Cali, No. 319 , May 21, 1929. 

*199. Cercospora faseoljna Speg., Anal. Soc. Ci. Argent. 12: 
1881. 

Ten species of Cercospora are described on Phaseolus. The only 
one that conies near fitting this specimen is 0. faseolma described by 
Spegazzini in Argentine on P. ovahis . It may later be found that 
the two are not the same. I have no specimens to make comparisons. 
These eouidiospores are so pale olivaceous that they might almost be 
taken for a Cercosporella. 

On Phaseolus vulgaris L. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 475 f June 
10. 1929. 

*200. Cercospora fpsimaci/laxs Atk., Jour. Elisha Mitchell Soc. 
8: 1892. 

Aside from slight differences in spore measurements and other 
minor variations, which do not seem to play much part in distinguish¬ 
ing one Cercospora from another, the Colombian specimen, Cercospora 
panici Davis and C. fusimaculans Atk. all seem alike. Therefore I 
am naming this specimen C. fusimaculans. It is interesting also that 
some one has suggested C. sorghi E. & E., which commonly is present 
on 8 orphan* and Zea Mays as being found on a Pamcum. C. sorghi 
differs very little in its description—except as to size—from the other 
named species. It therefore is possible that C. fusimaculans is a 
synonym of C . sorghi , but this could not be determined without 
making cross-inoculations. 

On Panicum maximum Jacq. 

El Valle: Palmira, No. 293 9 May 16, 1929. 

*201. Cercospora Gilbvrtii Speg., Anal. Soc. Ci. Argent. 10:38. 
1880. 

This specimen is characterized by the very evident lines of zona- 
tion in the spots, and which are wavy or scalloped in such a way as 
to make a rather pretty design. The conidiophores arise in very 
dense clusters from a large compact stroma. These points are not 
mentioned in Spegazzini’s original description of C. gilbertii . 

On Iresine celosia L. 

Tolima : Along Combeima River, near Ibague, No. 572 y June 20,1929*4 
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*202. Cercospora Hemidiodiae Toro sp. nov. 

Irregular, indefinite, small, brown or brick-red blotches that may 
coalosce and cover a large part of the leaflet. The spots have no 
definite border. On the corresponding lower side of the leaf are 
brown or dark patches of the fungous fruiting bodies which some¬ 
times attain almost a purple shade. No stroma or only a very slight 
one is developed. The conidiophores arise in fascicles of less than 
ten, are long, curved or bent, branched and frequently ending in a 
long hypha-like extension which is more narrow and lighter colored 
than the lower part of the conidiophore, septa rare, guttulae in wider 
parts, olivaceous, 2-5 x 40-125 u. Conidia are borne standing erect 
or hanging downward. They are straight or curved, long and slender, 
distinctly obclavate, being gradually attenuated to an almost sharp 
point-, both ends rounded, multiseptate, no constrictions, faintly oliva¬ 
ceous, 3-5 x 50-115 u. 

This seems quite distinct from other species of Cercospora on other 
Eubiaceae and is characterized by its peculiarly branched conidio¬ 
phores. 

On living leaves of Hemidiodia ocimifolia (Wild.) Sebum. Ex¬ 
plorations of Porto Rico, Chardon No. 1174 (type). Coamo, August 
23, 1920. 

Tolima : Along Combeima River near Ibague, No. 573, June 20, 1929. 

*203. Cercospora Henningsii Ailesch.; P. Henn. in Engl. Ostafr, 
Pflanz. 3:35, 1895. 

• On Manihot Manihot (L.) Cock. 

Santander: Puerto Wilches, along Magdalena River, No. 166, June 
18, 1926. 

El Valle : Finea Piedra Grande, S. of Cali, No. 244, May 14, 1929; 
La Herradura, Palmira, No. 369 , May 28, 1929„ 

*204. Cercospora Hvptjdis Speg., Bol. Acad. Nac. Ci. Cordoba 11: 
1889. 

This may be a new species, among the 14 species listed on the 
Labiateae. I am naming this C. hyptidis Speg. since Spegazzini’s 
description fits the specimen more nearly than do any of the other 
thirteen. The conidiophores are branched which is not mentioned 
for C. hyptidis. Furthermore the conidiophores are shorter and the 
conidia longer than the measurements given by Spegazzini. C. 
trickostemmatis P. Henn. has branched conidiophores, but has colored 
conidia and in other ways differs from the specimen. 

Od Hyptis verticillafa Jacq. 

El Valle: Along river at Buga, No. 429, June 5, 1929. 
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*205. Cercospora kopkei Kruger, Ber. d. Vers. Zuk. Oftt-Java. 1890. 

Five species of Cercospora have been reported on sugar-cane, 
namely, kopkei, longipes , Sacchari , vaginae and aeeromm. This has 
some characteristics of all of them. C. sacchari has been changed to 
a Helminthosporium. C. longipes as drawn by Butler has far too 
spindly, wavy eonidiophores to fit the specimen. The spots do not 
fit the description of C. vaginae. The description for C. acerosum 
is hardly complete enough to be sure of its identity. Therefore, by 
process of elimination, the specimen is named C. kopkei Kruger, 
although some of the other species named might be the same. 

On Saccharum officinarum L. 

El Valle: Finea Las Carlas, 8. of Jamuudi, No. 267, May 15, 1929. 

206. Cercospora uingikstma (Trav.) Saco. SylL Fung. 18: 507. 
1906. 

Cercospora longispora (Cug. in herb.) T r a verso, Malpighia 17: 
217. 1903. 

Cercospora Lactucae Stevenson, Journ. Dept. Agric. Porto Rico. 
1:105. 1917. 

Cercospora Lactucae Welles, Phytopath. 13:289. 1923. 

On Lactuca saliva L. 

Antioquia: Medellin, No. 280 (R. A. Toro) Nov. 8, 1927. 

*207. Cercospora Mali Ell & Everli. 

On Pyrus Mains L. (seedling). 

El Valle: Finea Santa Barbara, Palmira. No. 285, May 16, 1929. 

*208. Cercospora Mangiferae Reorders, Philippine Jour. Sei. 8; 
507. 1913. 

Sydow described this species as having fuscous spores. The 
spores are almost coal black, being darker in color than any other 
Cercospora* spores I have ever seen. They seem mostly 5-septate. 
They are plainly obclavate, and therefore do not resemble a typical 
Helminthosporium . 

On Mangifera indica L. 

El Valle: La Herradura, Palmira, No. 370, May 28, 1929. 

*209. Cercospora megalopotamica Speg., Anal. Soc. Ci. Argent. 
12: 1881. 

Apparently this is Cercospora megalopotmnica Speg, although I 
do not have authentic specimens with which to compare it. Oe- 



290 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

casioual conidiophores are slightly branched which is not mentioned 
by Spegazzini. 

On Bidens pUosus L. 

El Valle*. Finca Las Cana’s, S. of Jamundi, No. 272 y May 15, 1929. 

■ 210. Cercospora melastomatis Fat., Bull. Soc. Mycol. Fr. 9:160. 
1893. 

Three species of Cercospora have been reported on the Melas- 
tomataeeae. C. melastomalis , C. Miconiac and C. erythrogena. The 
specimen does not agree with the descriptions for the last. two. It 
does fit C. melastomalis more closely. The differences are that the 
specimen has more narrow conidiophores 3.5-4.5 instead of 6-7 u. 
Conidia are plainly olivaceous instead of light brown, and the eonidio- 
phores seem never to branch, while those of C. melastomatis are sup¬ 
posed to branch occasionally. 

On Miconia the axons (Bonpl.) Cogn. 

Cundinamarca : Near tunnel between Cipacon and Facatativa, on 
the Girardot railroad, No. 57.9, June 21, 1929. 

*211. Cercospora Meloohiae P. ITemi., Hedwigia 43:395. 1904. 
On Melochia lupulina Hw. 

El Valle: La Selva, near Tulua, No. 327, July 6, 1929. 

r<. 

212. Cercospora Nicotianae E. & E., Proc. Acad. Sei. Phila. 
1893:170. 1893. 

Three species of Cercospora have been described on Nicotiana 
tnbacum —namely, Nicotianae, Baciborsliii, and solanicola. Their 
three descriptions read much alike. Probably, all are synonyms of 
each other. Raeiborskii says the one named after him is C. Nico- 
tianac, although Saccardo and Sydow dispute his’ statement. This 
material is like C. nicotianae excepting that the conidiophores some¬ 
times attain fiOO u in length and the conidia 250 n. Length, however 
has little to do with classification in Cercosporae. According to the 
collectors’ notes, this is a very common spot of tobacco in Colombia. 

On Nicotiana tabacum L. 

Ef. Value: Candelaria, No. 330, May 21, 1929. 

Cercospora nympita e ackae C. & E., Grevillea 6: 89. 1878. 

Both C. nymphaeaceae C. & E. and C. exotica E. & E. have been 
described on this host. Both the descriptions and the specimens 
show that the latter is a synonym having been described later. 

On Nymphaea sp. 
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Panama: Plant Introduction Garden at Summit, Canal. Zone, No. 
191, Apr. 29, 1929. 


*213. Cercospora fallen sis P. Henn v Hedwigia 48:18. 1909. 

If we accept Maublanc and ltangd’s amended description, this 
fits very well. In the end it may turn out to be the same as C. 
sinmlata ( C . chamaecrista) , excepting that in this and in the speci¬ 
men which Rangel sent me, the fruit bodies do not form an effuse 
layer, but are in definite spots. 

On Cassia occidentalis L. 

El Valle: Railroad bridge near Cartage, No. 380, May 30, 1929. 

*2.14. Cebcospoba pipericola Sacc. & Svd.. Mo. Bot. Gard. Aim. 
Rpt. 9:319: 3898. 

Three species of Cercospora have been named on Piper: C. piperi¬ 
cola 1898, C. portoricensis 1903 and C. piper is Pat. 1895. The second 
is effuse on the lower side of the leaf, causing olivaceous, continuous 
patches. C. pipericola is similar only that the patches are limited 
and circular, while in <7. piperis , there are definite dead areas in the 
leaf. The fruiting bodies of the three are similar so that all of them 
may be the same. This lias not been proved. Therefore the name 
C . pipericola , (synonym C. piperis E. et E.) is used, for this is the 
species that has been described on Piper hispidum. 

On Piper hispidum IiBK. 

Toltma: El Boqueron, W. of lbague, along road to Armenis, No. 
700, July 13, 1929. 

215. Cercospora portoricensis Earle, Muhlenbergia 1:35. 1901, 

On Piper aduncum L. 

Antioquia: Medellin, No. 17, Apr. 21, 1926. 

On PothomorpJie peltata (L.) Miq. 

Panama: Near Frijoles R. R. Station, Canal Zone, No. 199, Apr. 
29, 1929. 

*216. Cercospora profusa Sydow., Ann. Mvcol. 7:175. 1909. 

On Acalypha sp. 

El Valle : Experiment Station grounds, Palmira, No. 232 , May 11, 
1929. 

# 217. Cercospora pteridis Siein., Arch. Biol. Towarz. Waite. 114*. 
57. 1923. 

This fits Siemaszko’s description very well, excepting that he 



292 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

states both the conidiophores and conidia have few septa. This speci¬ 
men shows close septation. 

On Pieris sp. 

Caldas: Along Quindio River, near Armenia, No. 722, July 15, 1929. 

*218. Cercospora ricinella Sacc. & Berl. Atti 1st. Ven. YI, 3:11. 
1885. 

On IHcinus communis L. 

El Valle : Pradera-Palmira Road, No. 340, May 25, 1929. 

219. Cercospora rigospora Atk.. Jour. Elisha Mitchell Soe. 3:65. 
1891. 

On Solanum nigrum L. 

Antjoqi/ia : Bolombolo. along Cauca River, No. 117, May 27, 1926. 

Angelopolis, No. 331 (R. A. Toro) July 27, 1927. 

El Valle : Banks of Cauea River, near Cali, No. 316, May 21, 1929; 
Hacienda Bitaco, Cordillera Occidental, No. 472, June 10, 1929. 

*■220 Cercospora rosaecola Pass., Myc. TTniv. 333; Bot. Jahresb. 
1875:276. 

On Rosa sp. (cultv.) 

Among the shorter conidiophores which arise in fascicles from 
prominent stromae as is true of C. rosaecola are scattered, elongated 
conidiophores, seemingly borne singly and without stromae. These 
long conidiophores agree well with the description of C. rosaecola 
var, undosa Davis. 

El Valle : Pinca Piedra Grande, S. of Cali, No. 239 , May 14, 1929; 
Pinca Santa Barbara, Palmira, No. 284, May 16, 1929. 

*221. Cercospora sensitivae (Speg.) comb, now 

Cercosporina sensitivae Speg., An. Museo Nac. Buenos Aires 
20:427. 1910. 

Spegazzini has divided Cercospora into the colored spored and 
hyaline-spored. The latter he names Cercosporina and he had named 
this (7. sensitivae but with the very dilute coloring in many spores 
this division seems more confusing than helpful, and Cercosporina 
is not being retained. 

On Mimosa pudica L. 

El Valle : Buga la Grande, No. 536, June 14, 1929. 


*222. Cercospora simulata E. & E., Jour. Myc. 1:64. 1885. 

Resemble somewhat immature peritheeia. In No. 250, even if 
little or no Cercospora can be found it must be the same as No. 314. 
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Both Nos. 250 and 314 look in many ways like Cercospora simulata, 
and yet is not the same in all points. The conidiophores of this 
specimen do not seem to be in such strict fascicles, and some appear 
to be procumbent. The spores too, are a little more irregular in 
shape and longer. The spot looks like simulata, the color and septa- 
tion of the conidiophores and conidia also meet the description. It 
does not look like any of the other 14 species and varieties reported 
on Cassia. No. 259 fits the description of the original, excepting that 
the conidiophores are shorter and conidia longer than the measure¬ 
ments recorded. Also instead of being brown, both the conidio¬ 
phores and conidia are more nearly olivaceous. Excepting in the 
length of conidiophores, this specimen is much like No. 314. 

On Cassia grandis L. 

El Valle : Finca Rincon, along Pance River, S. of Cali, No. 250 
May 14, 1929 ; along banks of Cauca River near Cali, No. 314, May 
21, *1929. 

On Cassia hirsuta L. 

El Valle: Finca Rincon, along Pance River, S. of Cali, No. 259> 
May 14. 1929; Finca Las Canas, S. of Jamundi; No. 269, May 15, 
1929. 


*223. Cercospora Sorghi E. & E., Jour. Mycol. 3:15. 1887. 

This fits very well C. Sorphi E. & E. It also fits very well—with 
one exception—the description of C . zeae-maydis Tehon and Daniels. 
They emphasize that conidiophores of their specimen had only scars 
and were not geniculate. Could this character have been brought 
about by extremely slow growth or just one period suitable for grow- 
ing spores? The conidia of C. sorghi and C . fusimaculam are given 
as hyaline, but apparently both specimens on corn and Panwitm have 
faintly olivaceous spores. The spores on the corn were very plainly 
septate, and nearly all the spores had three septa regardless of size. 
Occasionally there was one with four or more septa. 

On Sorghum . 

Panama : Along road Mi. E. of Panama City, No. 182, Apr. 28, 1929. 
El Valle: Finca Santa Barbara, Pamira, No. 286, May 16, 1929. 

*224. Cercospora bphabroidea Speg., Anal. Soc. Ci. Argent. 16 : 
369. 1883. 

I have not a specimen of C. sphaeroidea Speg. for comparison, but 
this fits very closely his description—more closely than does C. 
Bauhimae which has been described on the genus Banhinia. Of the 
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18 species and varieties reported on the Caesalpinaeea, none of the 
others seem to he similar to this. 

On Caesalpiniaceae. 

El Valle: El Hatico, between Cerrito and Palmira, No. 355, May 
23, 1929. 

Ceroospora Steven sn Young, Mycologia 8:45. 1916. 

Although the type material of Ceroospora Stevensn does not have 
this peculiar spot depressed on top and bulging on the bottom, and 
its conicliophores are somewhat larger than of this specimen, the 
two are undoubtedly the same. Both have very dark, sinuous, coni- 
diophores that arise from a dark stroma, and the eonidia are of 
similar shapes and color. Young says the spores are hyaline, but type 
material shows they are pale olivaceous yellow. The peculiar twist¬ 
ing of the conidiophores which Young mentions, may- refer to the 
sinuous condition near the ends of the conidiophores. 

On Andira inermis HBK. 

Panama : Finca La Isleta, along road 5 m. E. of Panama City, No. 
175, Apr. 28, 1929. 

Ceroospora Stizolobii Syd., Ann. Mycol. 11:270. 1913. 

Sydow has described both Ceroospora stizolobu and C. mucunae 
on Stizolobium. Type material of 77. Mucwnae, shows that all Ameri¬ 
can and Porto Bican collections given this name are Ceroospora 
Stizolobii. 

On Stizolobium Deeringianum. 

Panama: Along road 8 Mi. E. of Panama City, No. 182, Apr. 28, 
1929. . 

*225. Ckkcospora triohoihila Stevens, Trans. 11. Aead. Sci. 10 : 
212, 1917. 

On 8olan tom tormm Sw. 

Santander: Baranca Bermeja, along Magdalena River, No. 138, 
June 17, 1926. 

El Valle: Near Buenaventura, No. 221, May 8, 1929; Finca 
“Rincon”, along Pance River, S. of Cali, No. 256, May 14, 1929; 
Experiment Station grounds, Palmira, No. 29Q, May 16, 1929. 
Cundinamarca. : Along road beyond Salto de Tequendaina, No. 679, 
June 7, 1929. 
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Family 3 —Stilbaceae 
C hardonia Ciferri gen. nov. 

Hyalostilbeae didymosporae; synnema woody, dense, light col¬ 
ored, erect, glabrous; capitule compact, glabrous or nearly so, spheric 
to sub-spheric; eonidiophores continuous or indistietly septate, hyaline, 
producing conidia by scission; conidia elliptic or cylindric, isolated 
or in short chains, arising at the apex of the eonidiophores, hyaline, 
smooth, 1-septate; saprogenous, lignicolus. Type: Chardonia rosea 
Cif. 

*226. Chardonia rosea Ciferri, sp. nov. 

Erect fascicle of hypliae (Synnema) single, scattered over the 
surface of the substratum, not branched, pink to pale, 2-4 mm., 
usually 3 min. in length ; stalk (stipes) cylindric or nearly so, slightly 
enlarged at the base, 1-1.5 mm. diam., 2-3 mm. long, glabrous, 
woody, composed of hyaline, continuous or septate, erect, parallel, 
densely aggregated, 3-4 u. thick hypliae; head (capitule) spheric 
to sub-spheric, glabrous or nearly so, 1-2 mm., generally 1-1.5 mm. 
in diam., composed of tangled, hyaline, scarcely septate, eonidigerous 
hyphae (eonidiophores) eonidiophores with round to sub-truncate 
apex. 1.5-2,5 u, thick, irregularly branched, mixed with sterile 
hyphae; conidia (arthrospores) produced by scission, isolated or in 
chains of 2-3 elements, 1-septate, narrowed at the septa, equilateral 
or slightly unsymmetric, cylindric, cylindric-apiculate or irregular in 
shape, 7-7 u. long, 3-4 u. thick; saprogenous, lignicolus. 

On dead stems of Gtwdua UiiifoUa Kunth. 

El Valle: Banks of Cauca River, near Cali, No. 306* May 21, 1929. 
(type). 

Dedicated to the senior collector Carlos E. Chardon, well-known 
mycologist and specialist on tropical fungi. Among the few genera 
included in the Hyalostilbaeeae didymosporae, this genus is related 
to Didymostilhe , but differs in the shape of the conidia. 

227. Stilbella flavida (Cooke) P. Heim., Bol. Mus. Goeldi 4:413. 
1904. 

Stilbnm flavidum Cooke, Grevillea 9:11. 1880. 

A very common parasite of coffee causing the well known Ameri¬ 
can coffee disease. Its perfect stage, the basidiomycete Ornphalia 
flavida (Cooke) Rang, et Maubl. was found in one instance by the 
senior writer on partially decayed coffee leaves. 

On Coffea arabira L. Synedretta notifiora (L.) Gaertn., Bid^ens 
sp., Oplmnewus sp., Plantago sp*, and other weeds. 

El Valle; Hacienda Bitaco, Cordillera Occidental, Nos. 493, 494, 
495, 496, 497 and 498, June 11, 1929. 



296 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

TolimA: -Along Combeima River near Ibague, No. 57fi, June 20,1929. 
On Saracha Jaltomaia L. 

Antioqtjia: Fredonia, No. 342, (R. A. Toro) July 10, 1928. 

Family 4—Tuberculariaceae 

Aegeritta Webberi Fawcett, Mycologia 2:167. 1910. 

On black fly on native lemon. 

Panama : Garden at Ingenio Santa Rosa, No. 209, May 5, 1929. 

228. Asperisporium Oaricae (Speg.) Manb. Bull. Soc. Myc. 

Cercospora Caricae Speg. Anal. Soc. Ci. Argentina 22: 205. 1886. 
Pucciniopm Caricae Earle, Bull. N. Y. Bot. Gard. 2:340. 1902. 
Pncciniopsis Caricae (Speg.) Seaver. Porto Rico. 8:104. 1926. 

On Carica Papaya L. 

Antioqtjia : Below Fredonia, near Cauca river, No. 238 (R. A. Toro), 
July 27, 1927. 


USTILAGINALES 


H. 8. Jackson * 

The following fourteen species of smuts include all the Colombian 
collections of which we have any knowledge. Unless otherwise stated, 
the collections here reported for the first time were made by Com¬ 
missioner Carlos E. Chardon during May-July of 1929. A few were 
collected in association with Sr. J. A. B. Nolla. 

All the previous collections which have come to our knowledge 
were made by Dr. Eugene Mayor, of Neuchatel, Switzerland, who 
collected extensively in Colombia in 1910, and ope by Dr. Chardon 
in 1926. These included 5 species. Three of these were included 
in the paper by H. and P. Sydow “Contribution a V etude des cham¬ 
pignons parasites de Colombia” published in Mem. Soc. Neueh. Sci. 
Nat. 5:422-411, 1914. The fourth species (No. 241 of this list) was 
reported later by Sydow (Ann. Myc. 13:37, 1915). The fifth one, 
or the corn smut, was collected and reported by Chardon in a pre¬ 
vious paper ( 4 ) from Antioquia in 1926, where it seemed to be of 
common occurrence. 

According to the testimony of Commissioner Chardon, who spent 
some time collecting in the Sabana de Bogota at an altitude of 8,650 
feet, the cereal smuts reported in this paper were causing considera¬ 
ble damage to wheat, oats and barley at La Picota Experimental 

* Contribution from the Department of Botany, University of Toronto, Canada. 
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Farm and are probably wide-spread in the temperate sections of 
Colombia. 

Several of the collections made by Dr. Chardon were identified 
by Professor H. H. Whetzel of Cornell University before they were 
sent to me, and No. Ml was seen by Dr. G. P. Clinton of the Con¬ 
necticut Agricultural Experimental Station. All the identifications 
have, however, been verified by the present" author who assumes all 
responsibility for their correctness. 

Family 1.— Ustilaginaceab 

*229. Ustilago A venae (Pei’S.) Jensen, Charb. cereales 4. 1889. 
Ustilago segetum Avenae Pers. Tent. Disp. Fung. 57. 1797. 

This, one of the two common smuts attacking cultivated oats is 
practically co-extensive throughout the world with the cultivation of 
that crop. The other species V. levis (K. & S.) Magn. has not been 
reported for South America so far as we have been able to determine. 
On Avena saliva L. 

Cttndinamarca : La Picota Experimental Farm, S. of Bogota, No. 
626 % June 30, 1929. 

*230. Ustilago Hordei (Pers.) Kell. & Swingle, Ann. Kept. Kansas 
Agr. Exp. Sta. 2:268. 1890. 

11 redo segetum Hordei Pers. Tent. Disp. Fung. 57. 1797. 

This so-called “covered smut” of barley is known nearly where- 
ever that crop is in cultivation. It may be distinguished from the 
loose smut of barley by the smooth .spores and by the fact that the 
sori are in the individual spikelets and the entire inflorescence is 
usually not consumed in the formation of the spores. 

On Ilordeum vulgare L. 

Ctjndinamarca : La Picota Experimental Farm, S. of Bogota, No. 
624 , June 30, 1929. 


*231. Ustilago nuda (Jensen) Kell. & Swingle, Ann. Kept. Kans. 
Agr. Exp. Sta. 2:277. 1890. 

Ustilago Hordei nuda Jensen, Charb. Cereales 4. 1899. 

The “loose smut” of barley affects the host in the same manner 
as the loose smut of wheat, (77. Triiici (Pers.) Rostr.). It may be 
distinguished from U. Hordei by the roughened spore walls and by 
the fact that the inflorescence, except the rachis, is usually com¬ 
pletely consumed in the formation of spores. 

On Ilordeum vulgare L. 

CuNDiNAMARCA : La Picota Experimental Farm, S. of Bogota, No. 
625 , June 30, 1929. 
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*232. Ustilago striaeformis Westened, Viesal, Hedwigia 15:1. 
1876. 

Uredo striaeformis Westend. Bull. Acad. Roy. Belg. 18 3 :406. 
1851. 

This common smut has a wide distribution in North America 
and in Europe and occurs in a wide range of grasses. The host 
listed above, however, is an uncommon one for this species. 

On Notholcus lanatns (L) Nash. 

Cundinamarca : Wet meadows above Salto de Tequendama, Nos. 
669, 670 , July 6, 1929. 

*233. Ustilago Tritici (Pers.) Rostr. Overs. K. Danske Vid. Selsk. 
Porh. 1899:15. 1890. 

Uredo segetum Tritici Pers. Tent. Disp. Fung. 57. 1797. 

This is the “loose smut” of wheat. It corresponds in morphology 
and effect on the host and in life history to the loose smut of barley. 
It is found practically wherever wheat is grown. 

On Triticum vulgare L. 

Cundinamarca: La Picota Experimental Farm, S. of Bogota, No. 
623 , June 30, 1929. 


234. Ustilago Zeae (Beckm.) Unger. 

On Zea Mays L. 

Antioquia: Cafetal “Amalia” ne§r Venecia, No. 108, May 28, 1926. 

235. Sfhacelotheca Hydropjperis (Sclmm.) DeBarv. Verg. Morph. 
Biol. Pilze 187. 1884. 

Uredo Ilydropiperis Sclmm. Enum. PI. Saell. 2:234. 1803. 

Ustilago Ilydropiperis Schrot., Beitr. Biol. Pfl. 2:355. 1877. 

A common smut, found throughout the world on .species of Poly¬ 
gonum . It has been previously collected on the same host at two 
localities in Cundinamarca, Colombia, by Eug. Mayor (Nos. 104, 
104 a.) 

On Polygonum acre H. B. K. 

Cundinamarca: Along road beyond Salto de Tequendama, No. 681, 
July 7, 1929. 

# 236. Sphacelotheca cordobensis (Speg.) comb. nov. 

Ustilago cordobensis Speg. Anal. Soc. Ci. Argent. 12:64. 1881. 
Ustilago Panici-leucophaei Brefeld, Unters. Gesammt. Myk. 12: 
114. 1895. 

Ustilago insula tis P. Henn. Hedwigia 35 .* 51. 1896. 
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Sphacelotheea Panici-leiicophaei Clinton, N. Am. Flora 7:28. 
1906. 

Vstilago cacheutensis Speg. Anal. Mus. Nac. Buenos Aires 19; 
293. 1909. 

The type collection of this species was collected near Cordoba, 
Argentina, by Dr. Hieronymus. The host was recorded in error as 
Panicum Jaboneillum (see Speg. Anal. Mus. Nac. Buenos Aires 
18:288, 1909). Spegazzini (Rev. Argent, de Hot. 1:153. 1925) 
includes his two species as synonymous with U. Panici-leucophaei 
Bref.. which was originally collected at Rio de Janeiro, Brazil, The 
host is always Valota (Panicum) insular in. The species has ap¬ 
parently a wide distribution in South America and is known through¬ 
out Central America and the West Indies. A collection on Panicum 
saccharatum made in Arizona, U.8.A., is assigned to this species by 
Clinton (l.c.). 

On Valota insularis (L.) Chase. 

El Valle.* Experiment Station Grounds, Palmira, No. 261 , May 
15, 1929. 

*237. Spiiacelotheca Paspalj-notati (P. Heim. < Clinton, Jour. 
Mye. 8:140. 1902. 

Vstilago Paspali-notati P. llcnn. in Herb. 

This rare species was originally described from Mexico on Pas- 
pul um notatum. 

On Fa s pal am pUcatulum Michx. 

El Valle: Near Carl ago, .757, June 14, 1929. 


Fa milv 2.— Ti lletia ceae 

238. Cintraotia axicola (Berk.) Cornu, Ann. Sci. Nat. VI, 15:279. 
. 1883. 

Vstilago axicola Berk. Ann. Mag. Nat. Hist. II, 9:200. 1852. 

This species appears to be common on various species of Firn - 
brystylis throughout Central America and the West Indies and in 
the South Eastern United States. The sori occur at the base of the 
peduncles or pedicels. It has been previously reported from Co¬ 
lombia by Sydow based on collections made by Mayor in Antioquia 
in three different localities (Nos. 259, 259a, 259 b), 

On FimbrystyUs diphyUa (Retz.) Vahl. 

Panama : Near well at Government Farm at Agnadulee, No. 210 1 
May 5, 1929. 

El Valle : Near Buenaventura, No. 226 , May 8, 1929. 
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*239. Cintractia let;coderma (Berk.) P. Heim. Hedwigia 34:335. 
1895. 

Ustilago leucoderma Berk. Ann. Mag. Nat. Hist. II, 9: 200. 1852. 

This very striking species produces elongated sori surrounding 
the peduncles and pedicels, often also involving the rachis. It has 
a wide distribution from Florida throughout the West Indies and 
Central America and has been reported from a number of localities 
in South America. 

On Rynchospora corymbosa (L.) Britton. 

El Valle : Finca Las Canas, S. of Jamuudi, No. 264 , May 5, 1929; 
Marshes near It. R. station at Riopaila, No. 396 , May 31, 1929. 

*240. Tilletja Ulei Sclirot. & P. Heim. Hedwigia 35:218. 1896. 

This species was described from material collected on Paspalum 
scrobiculatum in Santa Catharina, Brazil, by E. Ule. The type 
has not been seen and the identification is tentative. The collection 
corresponds quite closely to TiUetia rugispora Ellis. Our collection, 
however, has somewhat smaller spores than in the specimen of that 
species distributed in Ell. & Ev. N. Am. Fungi No. 2704 and the 
sterile cells are larger and with thinner walls. It is entirely possible 
that when a range of collections can be studied the two species will 
be found to be synonymous. 

On Paspalum paniculatum L. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 481 , June 
10, 1929. 

241. Entyloma (xalinsogae Sydow, Ann. Myc. 13 :37. 1915. 

The type of this rare species was collected on the same host in 
Colombia by Mayor. The exact type locality cannot be determined 
from the original description. Sydow (l.c.) says “piuribus locis 
(Angelopolis, Medellin, El Poblado, Cisneros) in An dibus Colombiae, 
8. 1910, leg. Eug, Mayor.*’ 

On GaMnsoga, caracasana (DC) Seh. Bip. 

El Valle: Hacienda La Foresta, Pradera, No. 336 , May 21, 1929. 

Urocystts Anemones (Peris.) Wint. Rah. Krypt. FI. 1:123. 1881. 
Uredo Anemones Fers. Tent. Dfep. Fung. 56. 1797. 

This species was not collected by Dr. Chardon. The above listed 
collections were made by Eug. Mayor, and reported by Sydow. The 
smut has a wide distribution on a large number of species and 
genera of Ranunculaeeae. 

On Ranunculus pilosus H.B.K. 

Antioquu : Chemin de Neira a Manizales, October 2,1910, No. 208; 
Cafetal “La Camelia” near Angelopolis, August 25, 1910, No. 208 a . 
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CJREDINALES 

r. D. Kekn and H. H. Whetzkl * 

Apparently the first report of a species of the Uredinales from 
Colombia was that of Trichobasis OxaMd/is (Puccima Oxalidis (Lev.) 
Dietel & Ellis) by Leveille in 1863 (Prodomus Florae Nbvo- 
Granatensis Crytogamie, Ann. Sei. Nat. 4. ser. XX, p. 299). The 
next report is that of Earle in 1899 (Bull. Torrey Club 26:632) 
in which he reports six species collected by Baker and determined 
by Dietel. This constitutes a first report from Colombia of the 
following species and the only report thus far for the four last: 

Uoleosporium Elephant opodis (Schw.) Thiim. 

Puccinia claviformts Lagerh. ( Puccinia solanita (Schw,) Arth.) 

Puccinia appendiculata Win t. ( Prospodmim appendiculatum 
(Wiut.) Arth.) 

Puecinia Bomba cis Diet. 

Uromyces Manihotis P. Henn. 

IIromyces Cvtsampelis Diet. 

Aeording to Mayor (Mem. Soc. Neuch. Sci. Nat. 5:442) the 
Princess Therese de Baviere (Beih. Bot. Central!). B. 13:8) in 
1903 reported two species from Colombia, Uromyces Hedy sari • 
paniculati (Schw.) Farl. and lJredo Theresiae Neger. Sydow in 
1902 and 1910 (Monog. Urecl. vol. 1 & 2) is authority for two ad¬ 
ditional species from Colombia, Uromyces euphorbiicola (Berk. & 
Curt.) Tranz. (Uromyces proeminens (DC.) Pass.) and Puccinui 
Uvis (Sacc. & Bizz.) P. Magn. 

Altogether at the time of Mayor’s excellent and comprehensive 
paper in 1914 (Contribution a Petude des Uredinees de Colombie, 
Mem. Soc. Neuch. Sci. Nat, 5:442-599) at least eleven species had 
been reported rather than six as Mayor stated. Of the 158 species 
included in Mayor’s paper, seven are not Colombian, that is they 
are only from Jamaica, Haiti, or Martinique, and two are most 
certainly not rufcts (Aecidinm amagense Mayor and Aecidium medel- 
linense Mayor which Sydow refers to Woroninetta , Monog. Ured. 4: 
339, 1923) and several others are considered by us synonymous with 
others in the list. According to our disposition Mayor’s paper in¬ 
cludes 142 valid fepecies of which 137 are there first reported, of 
which number 82 were described by him as new species. 

* Contribution from the Department of Botany, Pennsylvania State College and the 
Department of Plant Pathology, Cornell University. 
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Tn 1915 Lindau (Orchis 9:177) reported Vredo Scabies Cooke 
from Colombia on Vanilla planifolia. In 1927 Kern and Chardon 
(Mycologia 19:268-276) reported ten additional species from Co¬ 
lombia, based on collections made by Chardon in April-June, 1926. 

In 1927 Mr. ft. A. Toro took a position in Colombia, first in con¬ 
nection with the Escuela de Agricultura at Medellin and later with 
the government at Bogota. Since that time he has made many col¬ 
lections (upwards of eighty) and on the basis of these there arc 
here reported seventeen additional species of which four are de¬ 
scribed as new species. 

In 1929 Comtmissioner Carlos E. Chardon and Sr. J. A. B. Nolla 
were in Colombia as a part of an agricultural survey group from 
Porto Rico and took occasion to collect fungi securing more than 180 
collections of rusts. Our studies of thc'se reveal 28 species not here¬ 
tofore reported from Colombia of which four arc* described as new. 
This makes a total of 204 species from the country. 

Undoubtedly this falls far short of representing the complete 
rust-flora of this area. We do not have an equivalent area with 
which to make comparison's. California with only about one-third the 
area of Colombia has 237 known rusts. New England with about 
one-seventh the number of square miles of Colombia has 205 species. 
Pennsylvania and Cuba are about equal in size and approximate 
only one-tenth the area of Colombia and have 159 and 140 known 
species respectively. The island of Porto Rico, considerably less 
than one per cent of the area of Colombia has 181 known species. 
These figures are given because of some interest that may attach to 
them and not because of any significance they have. We do not 
know what the factors are that determine the presence or absence 
of these parasitic plants or their distribution. The number of host 
plants, the topography of the region, and the intensiveness with 
which collecting ha's been done, all enter into our present knowledge 
ef rust populations. It is believed that the larger information, 
which we are gradually building up regarding the rust-flora of va¬ 
rious areas will come to be the foundation of a fuller understanding 
of the problems of distribution and ecology. 

It is with pleasure that the authors acknowledge the assistance of 
several colleagues in their own institutions in these studies and also 
their indebtedness to numerous phanerogamic botanists for host de¬ 
terminations. 
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Family 1— Melampsoraoeae 
TJredinopsis Magn. Atti. Congr. Bot. Genova 167- 1893. 

Uredinopsis macbospbrma (Cooke) Magn. Hedwigia 43:122. 1904. 

Uredinopsis Fteridis 'Diet. & Holw. Ber. Deuts. Bot. Ges. 13: 
331. 1895. 

On Pteridium, aquilinum (L.) Kuhn. 

Antioquia : Mayor. 

Known also from Canada, United States, Bermuda, Hawaii, 
Europe, Asia, and Africa. 

Uredinopsis Mayoriana Diet. Mem. Soc. Neucli. Sci. Nat. 5 : 556. 
1913. 

On Blechnum blechnoides Lag. 

Antioquja : Mayor. 

Mu, esina Magn. Ber. Dents. Bot. Ges. 27:325. 1909. 

Milestna Blechni Syd. Ann. Myc. 8:491. 1910. 

On Blechnum occidentals L. 

Antioquja : Mayor. 

Oundinamarca: Mayor. 

Milesina columbiensik Diet.: Mayor. Mem. Soc. Neuch. Sci. Nat. 
5:559. 1913. 

On Nephrolepis pcndula Raddi. 

Antioquja : Mayor. 

Milesina Dennstaedthe Mayor. Mem. Soc. Neuch. Sci. Nat. 5:558. 
1913. 

On Dennstaedtia rubiginosa (Kaulf.) Moore. 

Antioquia : Mayor. 

Phakopsora Diet. Ber. Deuts. Bot. Ges. 13:334. 1895. 

Phakopsora (?) Aeschynomensis Arth. Bull. Torrey Club 44:509. 
1917. 

TTredo Aeschynomensis Arth. Bot. Gaz. 39:392. 1905. 

On Aeschynomene americana L. 

Antioquia : Mayor. 

On Aeschynomene sensitiva Sw. 

Antioquia : Mayor. 
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*242. Phakopsora Columbiana Kern & Whetzel sp. nov. 

Uredinia hypophyllous, scattered, roundish, 0.2-0.4 mm. across, 
sometimes partly covered by the overarching epidermis, usually pul¬ 
verulent, pale yellow, urediniospores broadly ellipsoid or obovate- 
globoid, 23-27 x 26-31 u, the wall cinnamon brown, prominently 
echinulate, 2 u or more thick, the pores obscure. 

Telia hypophyllous, more or less gregarious, 0.1-0.3 mm. across, 
indehiscent, 4-7 cells thick; teliospores oblong, 19-24 x 36-48 u, the 
wall smooth, nearly colorless, about 1.5 u thick. 

On Croton gossypifolim Vahl. 

Tolima : Outskirts of Ibague, Nos 555 , 552 b , June 20, 1929. (type). 

This species differs from P. Crotonis> P. mexicana, and P. domi - 
nicana, all of which occur on Croton, in having teliospore-walls which 
are nearly colorless. The others are brown or smoky. There are 
also other Spore and sorus characters which assist in making it 
stand by itself. The teliospores are distinctly catenulate and the 
apical wall of the outer spores is not or only slightly thicker. 

*243. Phakopsora vitis (Thiim.) Svd. Hedwigia 38:141. 1899. 

? Credo cauoensis Mayor, Mem. Soc. Neuch. Sci. Nat. 6: 587. 1913. 
On Vitis sp. 

El Valle: Hacienda Bitaco, Cordillera Occidental, No. 479 , June 
10, 1929. 

Known also from Southeastern United States, the West Indies, 
and Japan. 


Cronartium Fries, Obs. Mye. 1: 220. 1815. 

244. Oronartium praelongum Wint. Hedwigia 26:24. 1887. 

Cionothrix praelonga Arth. N. Am. FI. 7:124. 1907. 

On Eupatorium conyzoides Vahl. 

Cundinamakca : Mayor . 

On Eupatorium inulifolium H. B. K. 

Cundinam arca : Mayor . 

On Eupatorium merifolium Miller. 

Magdalena: Santa Marta, H. H. Smith No. 669, Dec. 20, 1898. 

On Eupatorium odoratum L. 

Cundinamakca : Slopes of Salto de Tequendama, No. 643 a, July 
6, 1929; along Funza River trail to Hacienda San Antonio, No. 686 , 
July 11, 1929. 

On Eupatorium pomaderrifolium Benth. 

Cundinamarca : Mayor . 
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On Eupatorium pojJayanen.se Hieron. 

Antioquia: Hoqueron, (R. A. Toro) No. 296, Jan. 5, 1928. 

On Eupatorium tacotanum Klatt. 

El Valle: Mountains above Cali, No. 440 , June 9, 1920. 
Antioquia : Mayor. 

On Eupatorium tequendamense Ilieron. 

( Gindin am arc a : Mayor. 

On Eupatorium thyrsiqerum Hieron. 

El Valle: Mayor. 

( ' U N l >1N A M ARC V : MdlfOV . 

On Eupatorium, sp. 

Santander : . (Jhardon. 

Antioquia : Mayor. 

Also known in southern Mexico southward to Panama. 

This is a microeyclie species having only pvenia and telia. Th* 
species is notable for the variability of both its macroscopic and micros¬ 
copic characters. Tt is possible that there may be races more or less 
distinguished by structural characters. The telial columns some¬ 
times are only a few mm. in length but on other hosts may he a cm. 
or more long. The columns also vary greatly in diameter, some being 
only 25-40 u whereas others are 110-130 u. The spores also vary 
from 11-14 x 25-35 u up to 20-26 x 36-52 u. The basidio'spores 
arc* also extremely variably some measuring 6-9 x 8-14 u and others 
12-16 x 16-20 u. 

(Vilbosporium Lev. Ann. Sci. Nat. III. 8:373. 1847. 

Oolwosporium Bocooniae (Mayor) Sydow, Monog. Fred. 4:343. 
1923. 

Avcidium Bocooniae Mayor, Mein. Soc. Neuch. Sci. Nat. 5:560, 
1913. 

On Bbooonda frutesoens L. 

Antioquia : Mayor. 

Evidently considered not an aecidium but the uredinial stage of 
a Ooleosporium. 

245. Ooleosporium domingense (Berk.) Arth. Am. Jour Bot. 5:329 
1918. 

Ooleosporium Plumierae Pat. Bull. Soc. Mye. Fr. 18:178. 1902. 
On Plumiem aXba 3L 

El Valle : Finca Piedra Grande south of Cali, No. 249 , May 14,1929. 



306 THE JOURNAL OP THE DEPARTMENT OF AGRICULTURE OF P. R- 

On Plumiera sp. 

Antioquia : Chardon . 

Known also from the Wefct Indies, Guatemala, and Panama. 

246. Coleosporium Elephantopodts (Schw.) Thiim. Myc. Univ. 903: 
1878. 

On Elephant opus mollis H. B. K. 

El Valle*. Finca las Canas south of Jamundi, No. 276, May 15, 
1929. 

Tolima: Along Combeima River near Ibagu6, No. 574. (date?) 
Oaldas: Along Quindio River near Armenia, No. 715 , July 14, 1929. 
Antioquia : Chardon. 

On Elephant opus scaber L. 

Antioquia : Mayor. 

Oundinamarca : Mayor . 

On Elephant opus sp. C. F. Baker 86. 

On Pseudoeleph ant opus spicatus (Juss.) Rohr. 

El Valle : Cauea River near Cali, No. 315. May 21, 1929; mts. 
above Cali, No. 446. June 9, 1929. 

Known also from southern United States, Central America and the 
West Indies. 

247. Coleosporium Ettpatorii «Arth. Bull. Torrey Bot. Club 33:31. 
1906. 

On Eupatorium macrophyllum L. 

C aldas: Along Quindio River near Armenia, No. 719 , July 14, 1929. 
Antioquia : Mayor . 

Known also from Central America and the West Indies. 

248. Coleosporium Ipomoeae (Schw.) Burr. Bull. Ill. Lab. Nat. 
Hist, 2:217. 1885. 

Coleosporium Fischeri Mayor, Mem. Soe. Neuch. Sci. Nat. 5:550. 
1913. 

On Tpomoea aff. caloneura Meiss. 

Antioquia : Mayor. 

On Ipomoea sp. 

Caldas : Ravines near Armenia, No. 541. June 19. 1929. 

Antioquia : Mayor . 

On Jaequemontia sp. 

Antioquia: Bello, (R. A. Toro) No. 288 , Nov. 4. 1927. 

On QnamocUt' anguhta (Lam.)Bojer. 
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Antioquia : Mayor. 

Cundinamarca: Mayor. 

On Qmmoelit coccinea (L.) Moench. 

El Valle: Hacienda El Hitaco between Cerrito and Palmira, No. 
361, May 23, 1929. 

Known also in eastern United States, Mexico, Central America, 
and the West Indies. 


Family 2—Pucciniaceae 

Chrysocelis Lagerh. & Diet. Mem. Soc. Neucli. Sci. Nat. 5:542. 
1913. 


Ghrysocelih lupini Lagerh. & Diet. Mem. Soc. Neuch. Sci. Nat. 5: 
542. 1913. 

On Lv.pinus sp. 

Cundinamarca : Mayor. 

Known also in Costa Rica. 

Cerotelium Arth. Bull. Torrov Bot. Club. 33:30. 1906. 

249. Cerotelium desmium (B. & Br.) Arth. N. Am. FI. 7:698. 1925. 
Tire do Gossypii Lagerh. Jour. Myc. 7:48. 1891. 

On Gossypium barbadense L. 

Antioquia: Frcdonia (R. A. Toro) No. 237. July 31, 1927. 
Bolivar : Chardon. 

On Gossypium hirsutum L. 

Cundinamarca : Granja La Esperanza, No. 590 , June 23, 1929. 

On Gossypium peruvianum Cav. 

El Valle: Buenaventura, No. 222, May 8. 1929. 

Antioquia : Chardon. 

On Gossypium cf. rdigiosum L. 

Antioquia : Mayor. 

Known also in Florida, the West Indies, India, Java, New Guinea, 
and the Philippines. 

250. Cerotelium Fici (Cast.) Arth. Bull. Torrey Bot. Club 44:509. 
1917. 

On Ficus Carica L. 

Antioquia: Titiribi (R. A. Toro) No. 278, Nov. 8, 1927. 

El Valle ; Finca Piedra Grande, south of Cali, No. 247, May 14, 
1929. 
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0aldas : Across river north of Carta,go, No. 378, May 30j 1929. 
Narino: Berruecos, (L. Pardo Navarro) No. 571, March, 1930. 
Antioqitia : Chardon. 

Known also in southern United States, central America, the West 
Indies and other tropical regions throughout the world. 

Tranzschblia Artli. Result. Sc. Congr. Bot. Vienne 340. 1906 

251. Tranzschblia punctata (Pers.) Arth. Result. Sci. Congr. Bot. 
Vienne 340. 1906. 

Pvvcinm Pruni-spinosae Pers. Svn. Fung. 226. 1801. 

On Amygdolm persica L. 

El Valle: Mountains above Cali, No. 436. June 9, 1929. 
Cttndinamarca : Mayor. 

Antjoquia : Chardon. 

Known also from North America, Europe, Africa/ and Australia. 

SriREOHiNA Arth. Jour. Mvc. 13:30. 1907. 

*252. Spirechina columbiensis Kern and Whetzel sp. nov. 

Pycnia epipliyllous, few in crowded groups, prominent, becoming 
blackish with age; subcuticular, flattened hemispherical or mam¬ 
mal oid, 112-160 u broad by 80-130 u high, pycniospores numerous. 

Uredinia at first (primary) epiphyllous, few surrounding the 
pycnia sori irregularly joundish/bullate, ruptured epidermis not well 
shown, soon rupturing, pulverulent, dirty white or yellowish; uredi- 
inospores subglobose or ellipsoid. 18-21 x 23-32 u, the echinulate, the 
pores obscure. 

Telia hypophyllou's, scattered, small, about 0.1 mm. across, soon 
naked, pulverulent, pale yellow or whitish; . teliospores narrowly 
obovate or oblong, 15-19 x 42-58 u, usually germinating upon matur¬ 
ity, the wall nearly or quite colorless, thin, about 1 u, thicker al>ove, 
up to 3-5 u, smooth; urediniospores often intermixed. 

This new species differs from 8. Rubi-vrticifolii in having telio¬ 
spores with walls thicker above; from 8. cundinarmireemis and S. 
qnitenm in the much smaller size of the teliospores; and from 8. 
varmbiHs in the smooth walls of the teliospores as well as in other 
l?ss conspicuous characters. The teliospore characters ally this spe¬ 
cies with 8. Lagerheimii but the spores are larger being 42-58 u long 
as compared with 33-42 u. Other spore forms of 8. Lagerheimii are 
an known and further comparisons cannot be made. 

On Rubm sp, 

Antioquxa: Titiribi (R. A. Toro) No. 266 f Aug. 8, 1927. (type). 
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Spirechina cundinamarcensis (Mayor) comb. nov. 

Vromyces cundinamarcensis Mayor, Mem. Soc. Neuch. Sci. Nat, 
5:452. 1913. 

On Rubus perntmnus Fritseh. 

0 uni>i nam arc a : Mayor. 

Spirechina Lagerheimii (P. Magn.) comb. nov. 

Vromyces Laherheimii P. Magn. Ber. Dents. Bot. Ges. 14:377. 
1896. 

On Rubus glaucus Benth. 

Tolima : Mayor. 

On Rubus sp. 

Antioquia : M ay or. 

253. Spirechina Loeseneriana (P. Henn.) Arth. Jour. Myc. 13:30. 
1907. 

Vromyces Loesenerianus Sydow, Monog. Tired. 2:202. 1910. 

On Iiubus urtieifoliiis Poir. 

Antioquia : Salgar (R. A. Toro) No. 323. April 4, 1928. 

Antioquia : Mayor. 

Known also from Central America. 

The spirally marked urediniospores differentiate this species from 
the other Colombian species of this genus. 

Spirechina quitensis (Largerh.) comb. nov. 

Vromyces quitensis Lagern. Bull. Myc. Soc. France 11: 213. 1895. 
On Rubus sp. 

Antioquia : Mayor. 

Cundinamarca: Mayor. 

254. Spirechina Rubi-urticifolii (Mayor) comb. nov. 

Vromyces Rubi-iirtwifoMi Mayor. Mem. Soc. Sci. Nat. 5 : 454. 1913, 
On Rubus uriicifolius Poir. 

Antioquia : Mayor. 

On Rubus sp. 

Antioquia: Medellin, (R. A. Toro) No. 270. Dec. 29, 1927. 
Antioquia : M ay or. 

255. Spirechina variabilis (Mayor) comb. nov. 

Vromyces variabilis Mayor. Mem. Soc. Neneh Sci. Nat. 5 : 457.1913. 
On Rubus sp. 
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Cundinamarca : Ravine between Cerro Monserrate and Guadalupe, 
No. 610 , June 25, 1929. 

Cundinamarca : Mayor . 

The variable character of the teliospores in this species is striking. 
In some spores the walls are smooth over the apex, and not much 
thickened while in others the walls at the apex are thicker and lobed 
or with numerous rounded projections. 

Phagmidium Link, Ges. Nat. Preunde Berlin Mag. 7:30. 1815. 

256. Phragmidium disciflortjm (Tode) James, Contr. U. S. Nat. 
Herb. 3:276. 3895. 

On Rosa sp. (cultivated) 

Cundinamarca: Chapinero (R. A. Toro) No. 413 , July 31, 1929. 
Mayor. 

Known also from North America, Europe, western Asia, and 
Hawaii. 

A widespread rust on cultivated roses, especially those having 
large and firm leaflets. Our specimen has only unrediospores present 
which is the case for the specimen reported by Mayor. 

Prosi *odium Arth. Jour. Myc. 13:31. 1907. 

Prospodiitm appendtculatum (Wint.) Arth. Jour. Myc. 13:31. 1907. 
Puccinia appendiculata Wint. Flora 67: 262. 1884. 

On Bignoniaceae. 

Magdalena : C. F. Baker No. 93. 

Known also from central Mexico and the West Indies. 

Reported by Earle (Bull Torrey Club 26: 632. 1899). Dietel who 
studied these specimens says the appendages are poofly developed or 
wanting but that he does not doubt this determination. 

Prospodium Von Gunteni (Mayor) comb. nov. 

Puccinia Von Guntervi Mayor, Mem. Soc. Neuch. Sci. Nat. 5:490. 
1913. 

On Lippia americana L. 

Bolivar: Mayor . 

This species resembles P. Lippiae Speg. but has smaller uredinio- 
spores (20-24 u as compared with 23-27 u) and thinner walls (3-5 
u as against 5-7 u), and the teliospore-pedicels have only one whorl 
of appendages as compared with three or four whorls. 
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Dicheirinia Arth. N. Am. FI. 7:147. 1907. 

257. Dicheirinia binata (Berk.) Artli. N. Am. PL 7:147. 1907. 
Uredo Cabreriana Kern & Kellerm. Jour. Myc. 13:25. 1907. 

On Erythrina glauca Willd. 

Antioquia: Medellin (R. A. Toro) No. 181, March 19, 1927; 
Chardon. 

El Valle: Banks of Cauca River near Cali No. 320 , May 21, 1929. 
Ravenelia Berk. (lard. Chron. 10:132. 1853. 

*258. Ravenelia Indjgoferae Tranz. Hedwigia 33: 369. 1894. 

On Indigofera subulata Vahl. 

Antioquia: Medellin (R. A. Toro) No. 173 , March 11, 1927. 

On Indigofera suffruticosa Mill. 

El Valle: Banks of Cauca River, No. 313 , May 21, 1929. 

Known also from Mexico, the West Indies, and Bermuda. This 
is the first report of this species from Colombia. 

259. Ravenelia Ingae (P. Heim.) Arth. N. Am. PI. 7:12. 1907. 

TJromyces porcensis Mayor, Mem. Soc. Neuch. Sci. Nat. 5:459. 
1913. 

On Inga adenophylla Pittier. 

Antioqtjia: Medellin, (R. A. Toro) No. 190, April 20, 1927. 

On Inga edulis Mail. 

Antioquia : Chardon . 

On Igna cf. Ingoides (Rich.) Willd. 

Antioquia : Mayor. 

On Inga sp. 

El Valle: Mountains above Cali, Nos. 437 , 448, June 9, 1929; Ha¬ 
cienda Bitaco, Cordillera Occidental, No. 490 , June 11, 1929. 
Antioquia : Chardon . 

Known also from Eastern Mexico and the West Indies. 

Ravenelia Mainsiana Arth. & Holw. Am. Jour. Bot. 5:426. 1918. 

On Mimosa alba H. B. K. 

Antioq uia : Chardon. 

Ravenelia mimosae-sensitivae P. Henn. Hedwigia Beibi. 35:246. 

1896 . 

On Mimosa sensitiva L. 

Antioquia: Mayor. 
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*260. Ravenelia Pithecolobii Arth. Bot. Gaz. 39:394. 1905. 

On Pithecolobium lanceolatum Benth. (genus name also written 
Pithecellobium ). 

El Valle: Near Santa Ana between Cartago and the Cauca River, 
No. 374 May 29, 1929. 

Known also from southern Florida, central Mexico, and Cuba. 

The first report of this species from Colombia. 

Uromyces Unger, Exanth. P!ff. 277. 1833. 

Uromyces affinis Wint. Hedwigia 24:259. 1885. 

Uredo hypoxidis P. Henn. Hedwigia 40:173. 1901. 

On Hypoxis decumbens L. 

Antioquia : Mayor. 

Uromyces antioquibnsis Mayor, Mem. Soc. Neueh. Sci.. Nat. 5:445. 
1913. 

On Rhynchospora polyphylla Vahl. 

Antioquia : Mayor. 

261. Uromyces appendiculatus (Pers.) Fries, Summa. Veg. Scand. 
514. 1849. 

On Phaseohis lunaius L. 

Cundtnamarca : Slopes of Salto de Tequendama, No. 648, July 6, 
.1929. 

Antioquia : Chardon. 

El Valle : Finea Las Canas, south of Jamundi, No. 280 a, May 25, 
1929. 

On Phaseolus vulgaris L. 

Antioquia: Machado (R. A. Toro) No. 203. May 20, 1927. 

El Valle : Garden at San Fernando, No. 238; La Paz, Andalu- 
cia. No. 350, June 7, 1929, 

On Vigna luteola (Jacq.) Benth. 

Antioquia : Mayor. 

*262. Uromyces Asclepiadis (Schw.) Barth. Handb. N. Am. TJred. 
54. 1928. 

On Asolepias curaxsavica L. 

El Valle : Candelaria, No. 328, May 21, 1929. 

Known also in Canada, United States, Guatemala, and the West 
Indies. 

This is the first report from Colombia. 
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263. Uromyces bidenticola (P. Henn.) Arth. Mycologia 9: 71. 1917. 

On Bidens pilosa L. 

Oundinamarca: Granja La E'speranza, No. 586, Jnne 23, 1929. 
Antioq uia : Char don. 

On Bidens squarrosus H. B. K. 

Oundinamarca: Slopes of Salto de Tequendama, No. 645 , July 6, 
1929; Mayor. 

Known also from the West Indies and Martinique. 

This is a macrocyclic species of which uredinia and telia are 
known. It is not to be confused with U. Bidentis Lagerh., a microcy- 
die 'species which is known on Bidens pilosa , Mayor (p. 470) re¬ 
ported this species from Colombia on B. pilosa and B. squarrosus but 
called it TJ. Bidentis in error. Reference to the host B. bipinnatus 
; Mycologia 19: 271. 1927) as from Colombia is also an error as that 

specimen was from Jamaica and not from Colombia. The microcyclic 
species TJ. Bidentis is also reported from Colombia in this paper.* 

*264. Uromyces Bidentis Lagerh. Bull. Soc. Myc. Fr. 11: 213. 1895. 

On Bidens pilosa L. 

El Valle: Above Cali, No. 450 . June 9. 1895. 

Known also from Martinique and the West Indies. 

This is the first report of this microcyclic species from Colombia. 
See note under Vromyees bidenticola. 

*265. Uromyces Cestri (Mont.) Lev. Ann. Sci. Nat. III. 8:371. 
1847. 

On Oestrum parviflorum Dun. 

RoyacA: Duitama, (R. A. Toro) No. 106 , Feb. 20. 1929. 

On Oestrum sp. 

Antjoquia: (R. A. Toro) No. 366, Salgar, July 20, 1926. 

Known also in the West Indies. 

Uromyces Cissampelidts Dietel: Earle. Bull. Torrev Club. 26: 632 
1899. 

On Cissampelos sp. 

Magdalena: Near Santa Marta, C. F. Baker No. S 3 . 

This has not since been reported from Colombia. 

UrGmyces <x>lttmbianus Mayor, Mem. Soc. Neuch. Sci Nat. 6:467. 
1913. 

On Melanthera aspera (Jacq.) Steudel. 
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Antioquia : Chardon. 

Caldas: Mayor. 

On Melanthera asp era (Jacq.) Steudel var. canescens (0. Kuntze'i 
Thellung. 

Antioquia*. Mayor. 

Known also in the West Indies, Central America, and Trinidad. 

266. Uromyces Commelinae (Speg.) Cooke, Trans. Roy Soc. Edinb. 
31:342. 1888. 

On Tradescantia cumanensis Kunth. 

Antioquia: Angelopolis (R. A. Toro) No. 207, July 27, 1927. 

On Tradescantia multiflora L. 

Antioquia: Mayor. 

Known also from Southern Brazil, Argentina, southern United 
States, Porto Rico, Africa and Japan. 

267. Uromyces Crucheti Mayor, Mem. Soe. Neucli. Sci. Nat 5:464. 

1913. :, J 

On Borreria tenella (II. B. K.) Cham. & Schlecht. 

Antioquia : Mayor. 

Un Rubiaceae undet. 

Antioquia: Guarnes (R. A. Toro) No. 265, Nov. 3, 1927 

Uromyces Dolicholi Arth. Bull. Torrey Club 33:27. 1906. 

On Rhynchosia cf. longeracemosa Mart. & Gall. 

Antioquia : Mayor. 

*268. Uromyces Fadae (Pers.) DeBary, Ann. Sci. Nat. IV. 20:80. 
1865. 

On Vicia Faba L. 

Antioquia: Guarnes (R. A. Toro) No. 263, Nov. 3, 1927. 

Known also in the United States, Mexico, Europe, and Asia. 

This is the first report from South America. 

Uromyces Gtjraniae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:466. 1913, 
On Ourania sp. 

Antioquia: Mayor. 

Uromyces Hedysari-panioulati (Schw.) Farl.; Ellis. N. Am. Fungi 
246. 1879. 

XJredo amayensis Mayor, Mem. Soc. Neuch. Sci. Nat. 6:584. 1913. 
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On Desmoclium mexicanum Sweet. 

Tolima: Qundib, Andes Centrales (coll, by Therese de Baviere). 

On Desmodium tortuosum (Sw.) DC. 

Antioquia : Mayor. 

Known also in the United States, Mexico, Central America, and 
t.ho West Indies, 

Although Mayor maintained that his collections which he described 
a's a new species, Uredo amagensis, were different from (Jromyoe s 
Iledysari-pameulati we have nevertheless united them, 

Uromycks 1.1 y perioi-fr ontjosi (Sehw.) Arth. Bull. Minn. Acad. Rci. 
22:15. 1883. 

On Hypericum aff. nliginoso H. B. K. 

Antioqui a : Mayor. 

Uromycks Iresines Lagerh. Ryd. Monog. IJred. 2:227. 1910. • 

On 1 resine pamculata (L.) Kunt.Be. 

Antioqpia : Mayor. 

Cunmnamarca : Mayor. 

269. Uromyces leptodermits Syd.; Syd & Butler. Ann. Mvc. 4:430. 
1906. 

On Lasciacis ruscifol'ia (II. B. K.) Ilitchc. 

Antioqui a : Medellin (R. A. Toro) No. 179, March 11, 1927. 

On Lasciacis' sorghoidca (Desv.) Ilitchc. & Chase. 

El Valle: Above Cali, No. 439, June 9, 1929; near La Cumbre, Cor¬ 
dillera Occidental, No. 514, June 12. 1929. 

On Panicum barb inode Trin, 

Antioquia : Chardon. 

On Pameum lanatum Sw. 

Antioquia : Mayor. 

Known also from the West Indies and India. 

It seems probable that the specimen on Panicum lanatum called 
Uredo Henningsii by Mayor (p. 578) belongs here. The characters 
of the uredo'spores which he gives would not admit, it to U. JTenningsii 
which is a synonym of Puccinia substriata. 

Uromyces Manihotis F. Henn. Hedwigia 34:90. 1895. 

On Manihot sp. 

Magdalena : C. F. Baker 84. 

Dietel, who determined some rusts collected by Baker in Santa 
Marta, Colombia and reported by Earle (Bull. Torrey Club. 26:632. 
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3899), status under Uromyces Manihotis that “Hennings has only de¬ 
scribed the teleutosporos but on sx>ecimens received from him I also 
find the uredospores which correspond exactly with this No. 84 (C. 
F. Baker) The type locality of V. Manihotis is Brazil. In Sae- 
cardo Syll. Fung. Vromyces mamhoticola P. Henn., also from Brazil, 
is considered a synonym. 

In the Earle paper no host is given for this species. It is here as¬ 
sumed to be Manihot sp. This is the only report of this species from 
Colombia. 

Uromyces Mayorii Franz.; Mayor, Mem. Soe. Neueh. Sci. Nat. 5: 
463. 1913. 

On Euphorbia orbiculata H. B. K. 

C undinam arc a : Mayor . 

270. Uromyces megadospkrmus Speg. Anal. Mus. Nac. Buenos Aires 
218. 1899. 

On Tessa via integrifolia Ruiz & Pav. 

Antioquia: Fredonia (R. A. Tofo) No. 242, July 31, 1927 ; Char don. 
Antioquia : Mayor. 

*271. Ukomyces nerviphilus (Grongnot) Barth. Handb. N. Am. 
ITred. 69. 3928. 

On Trifolium repens L. , 

C undinamarca: Zipaquira (R. A. Toro) No. 407 , March 20, 1929.- 
Boyaca: Duitama (R. A. Toro) No. 411 , Feb. 20, 1929. 

Known also from Canada, the United States and France. 

This species is very much like Uromyces oblongus Vize but dif¬ 
fers in having the sori specially on the petioles and* nerves and some¬ 
what larger teliosporete. Apparently the first report from South 
America. 

*272. Uromyces neurocarpi Diet. Hedwigia 34:292. 1895. 

On Martiusia rubiginosa (Juss.) Britton. 

Antioquia: Salgar, (R. A. Toro) No. 368, July 20, 1928. 

Knovm also from Mexico and the West Indies. Appears to be the 
first report from Colombia. 

Uromyces Phthirusae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:448. 
3913. 

On Pkthirusa pyrifolia (H. B. K.) Eichler. 

Antioquia: Mayor. ' 
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Uromyces Polymniajc (P. Henn.) Diet. & Hoiw. Dot. Gaz. 31:327. 
1901. 

On Poiymnia glahrata DC. 

Cun di nam arc a : M ay or . 

273. Uromyces prominens (DC.) Pass., ltab. Fungi Eur. 1795. 1873. 

Uromyces euphorhvicola Tranz. Ann. Myc. 8:8. 1910. 

On Vhamaesyce brasiUcnse (Lam.) Small. 

Antjoquia: Fredonia, (R. A. Toro) No. 240 , July 31, 1927. 

On Vhamaesyce hirta (L.) Millsp. (Euphorbia pilulifera L.) 

El VaJjLE : Finca Rincon, South of Cali, No. 254 date ?; between 
Cerrito and Palmira, No. S 60 , May 23, 1929; near liozo, northwest 
of Palmira, No. 397 , May 31, 1929. 

Antjoquia : Char don. 

Antjoquia : Mayor (as Euphorbia pilulifera L.) 

Mayor states that this species was reported in Sydows Monograph 
(vol 2, p. 161, 1910) prior to the publication of his paper but does 
not give any information as to the date or collector. Sydow indicates 
that the Colombian specimen was collected by Karsten. Although 
many of Kartell’s specimens are at Kcw this one could not be found 
there. 

Uromyces Smilacjs Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 448. 1913. 

On Smilax sp. 

Antjoquia : Mayor . 

*274. Uromyces Solani Diet. & Howl. Bot. Gaz. 24:24. 1897. 

On Solanum sp. 

Cundinamakca : Along road to Salto de Tequendama, No. 675, July 
6, 1929. 

Heretofore known only from Central Mexico and Guatemala. 
Our specimen has only uredinia. 

*275. Uromyces Urbanianus P. Henn. Hedwigia 36:213. 1897. 

On Oryctanthus botryostachys Eichl. 

El Valle: Along Cauca River, No. 435 , June 8, 1929. 

Known also from Salvador and Trinidad. 

This Species is evidently related to Uromyces Phtirume but has 
larger teliospores which are verrucose with warts sometimes arranged 
in rows whereas U. Phtirusae is prominently striate with ridges. 



318 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


Puccinia Link, in Willd. Sp. Pl. 62 : 67. 1825. 

276. Puccinia abrepta Kern, Myeologia 11:140. 1919. 

On (Jy perns sp. 

0 aldas : Ravines near Calarca along Armenia-Ibague road, No. 707 , 
July 13, 1929. 

Antioq uia : Char don. 

Otherwise known ouly from the type locality in Costa Rica. 

Puccinia Ancizari Mayor, Mem. Soc. Neuch. Sci. Nat. 5:525. 1913. 

On Baccharis nitida Pers. 

Antkxjuia: Mayor . 

Cundin amarca : Mayor . 

Known also from Guatemala. 

277. Puccinia Anodae Syd. Monog. Ured. 1:475. 1903. 

On Anoda cristata (L.) Schlecht. 

El Valle: Cali, E. P. Killip (phan. spec.) No. 6200, June 1-2, 1922. 

On Anoda hastata Cav. 

Antioquia: Mayor. 

Known also in southern Mexico and Central America. 

278. Puccinia Areciiavaletae Speg. Anal. Soc. Ci. Argent 12:67. 
1881. 

On Cardiospermum sp. , 

Tolima : Front of Girardot, (R. A. Toro) No. 552, Feb. 10, 1929. 

On 8krjania (?) brevipes Benth. 

El Valle: Near Buga, No. 428 , June 5, 1929. 

On Serjania membranacea Splitg. 

El Valle: Thickets near San Pedro, north of Buga, No. 423 , June 
4, 1929. 7 

On Serjania sp. 

Antioquia : Mayor. 

On Sapindaceae sp. 

( 'undtnamarca : Mayor , 

Known also in southern United States, Mexico, and the West 
Indies. 

*279. Puccinia atra Diet, & Holw. Bot. Ga.z. 24 : 29. 1897, 

On Paspalnm prostratum Scrib. & Merr. 

Cunmnamarca: Salto de Tequendama, Nos. 663, 665 , July 6, 1929. 

Known also from Brazil and from Texas and New Mexico south¬ 
ward to Guatemala. 
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280. PucciNiA Baccharis-rhexioides Mayor, Mem. Soc. Neuch. Sci. 
Nat. 5:517. 1913. 

On Baecharis rhexioides H. B. K. 

El Valle: Finca Las Oanas south of Jamundi, No. 273 , May 15, 

1929. 

Caldas : Ravines near Armenia, No. 546 , June 19, 1929. 

Antioquia : Mayor. 

Pucojnia barkanquillae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:533. 
1913. 

On Spilanthes urens Jacq. 

Bolivar : Mayor . 

Puooinia Becki Mayor, Mem. Soc. Neuch. Sci. Nat. 5:509. 1913. 

On Vernonia ('otoneaster (Wild.) Less. 

Cundinamakoa : Mayor. 

Known also from Jamaica. 

281. Puouinia Bjmbergi Mayor, Mem. Soc. Neuch. Sci. Nat. 5:478. 
1913. 

On If el iopsis buphthalmoides (Jacq.) Dunal. 

Antioquia: La ('amelia, Angelopoli's (R. A. Toro) No. 289, Jan. 22, 
1928. 

Antioquia: (Same locality as the preceding) Mayor. 

Puccini a Bocconiae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:478. 1913. 

On B occonia frutostcens L. 

Antioquia : Mayor. 

JVccinia BOGOTENSIS Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 480. 1913. 

On Geranium multiceps Turez. 

( 1 undin am arc a : Mayor. 

A microcyclic species with large teliospores (18-24 x 65-87 u). 

PucciNiA Bombacis Deitel: Earle, Bull. Torrey Club 26 : 632. 1899. 
On Bombax sp. 

Magdalena : Near Santa Marta, C. F. Baker 80. 

Known only from the type locality. 


282. PuccInIa uaeQmatifoRmjs Lagerh., Sydow Monog. 1:24. 1902. 
On Baecharis floribunda H. B. K. ! 

Oundinamarca: Slopes of Salto de Tequendama No. 644 , July 6, 
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1929, ravines between Cerro Monserrate and Guadalupe above Bo¬ 
gota, No. 599, June 25, 1929. 

On Baccharis polyantha H. B. K. 

Antioquia: Mayor. 

Cundinamarca : Mayor. 

This is a very interesting microcyelic species because of the ex¬ 
ceptionally large spores whicli measure 25-42 x 70-135 u. There is 
probably no known Puccinia with larger teliospores. The spores 
germinate upon maturity and the sporidia are comparatively large 
being oval and measuring 18-21 u long. The pedicel is sometimes 
28 u broad above and often as long as the spore. The original de¬ 
scription does not mention pycnia but our specimens have them few 
in number, gregarious, on the spots opposite the telia. The pycnia 
are about 200 u broad by 250 u high. 

Puccinia Cameuiae (Mayor) Arth. Mycologia 7:227. 1915. 

Uredo Cameliae Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 578. 1913. 

On ChaetocMoa scandem (Schrad.) Scribn. & Merr. (Setaria 
scmdens Schrad.) 

Antioquia : Mayor. 

Known also from Brazil, Texa!s, and the West Indies. 

*283. Puccinia canaliculata (Schw.) Lagerh. Tromso Mus. Aarsh. 
17:51. 1894. 

On Cyperns ferax L. C. Rich. 

El Valle : Near Buenaventura, No. 220, May 8, 1929. 

Known also in Bolivia, British Guiana, the tlnited States, Mexico, 
Central America and the West Indies. 

284. Puccinia Cannae Wint.) P. Henn. Hedwigia 41:105. 1902. 

On Canna coccmea Miller. 

Antioquia : Mayor. 

On Canna sp. 

Caldas: Along Quindio River near Armenia No. 712, July 14, 1929. 
A common rust in Central America and the West Indies. 

Puccinia capsici Mayor, Mem. Soc. Neuch. Sci. Nat. 5:501. 1913. 

On Capsicum cf. bacca&um L. 

Tolima: Mayor. ' 
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285. Puoctnia Cenciiri Diet. & Holw.; Holway, Dot. Gaz. 24:28. 
1897. 

On Cenchrus echinatus L. 

El Valle: Along river at Buga, No, 430, June 5, 1929. 

Antioquia ; Mayor. 

Bolivar: Chardon. 

On Pennisetum bambusiforme (Tourn.) Hemsl. 

Antioquia : Granizales (R. A. Toro) No. 276, Sept. 11, 1927. 

Known also from Brazil, United States, Mexico, Central America, 
and the West Indies. 

This is the first report from South America on a specie’s of Pen - 
nisetum. 

*286. Puccini a Otiaetochloae Arth. Bull. Torrey Club 34:585. 
1907. 

On Paspaluni macrophylliitn H. B. K. 

El Valle : Finca Santa Barbara, Palmira, No. 287, May 16, 1929. 
Known also from Florida, and the West Indies. 

*287. Ptjccini a ( -lkm at id is (DC.) Lagerh. Tromsd Mus. Aarsli. 
17:54. 1895. 

On Bromus unioloides II. B. K. 

Cundinamarca : Slopes of Salto de Tequendama, No. 647 y July 6, 
1929. 

On Triticum aestivum L. 

El Valle: Above Cali, No. 446, June 9, 1929. 

Known also from Chile, Bolivia, Argentina, North America, 
Europe, Asia, and Australia; the distribution is coextensive with the 
cultivation of wheat. 

In North America this rust has a list, of 150 species of telial hosts 
and over 60 species of aecial hosts. 

288. PuociNiA cONOCLiNii Scmy.; Burrill, Bot. Gaz. 9 : 191. 1884. 

Uredo Agerati Mayor, Mem. Soc. Neuch. Sci. Nat. 5:595. 1913. 
TJredo Ewpwtorium Mayor, Mem. Soe. Neuch. Sci. Nat. 5: 596.1913 
On Ageratum eonyzoides L. 

Caldas: Quindio River, near Armenia, No. 741, July 14, 1929. 
Antioquia: Mayor . 

On Ageratum eonyzoides L. var. inaequipaleaceum Hieron. 
Cundinamarca: Mayor. 

On Eupatorium densum Benth. 
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Cun din am a roa : Slopes of Salto de Tequendama, No. 649 , July 6, 
1929. 

On Eupatorvum guadalupense Spreg. 

Antioquia : Mayor. 

On Eupatoriwm iresinoides H. B. K. 

Antioquia : Mayor. 

On Eupatoriwm. Vargassian/um DC. 

Antioquia : Mayor. 

Known also in the United States, Mexico, Central America, and 
the West Indies. 

Puccini a Convolvttlaceae Mayor, Mem. Soe. Neuch. Sci. Nat. 5 : 
488. 1913. 

On Convolvulaeeae. 

Santander : Mayor. 

289. Puccinia crassipes Berk. & Curt. Grevillea 3:54. 1874. 

Puccinia. Ipomoeae-panduratae Sydow. Monog. TJred. 1: 323. 1902. 
On Ipoirioeae. 

Oundinamarca : Girardot (R. A. Toro) No. 405 , Feb. 15, 1929. 
Antioquia : Mayor. 

Antioquia: Char don. 

On Ipomoeae aff. caJoneura Meiss. 

Antioquia : Mayor. 

Known also in the southern United States, Mexico, Central Amer¬ 
ica and the West Indies. 

290. Puccinia oundinamarcensis Mayor, Mem. Soc. Neuch. Sci. Nat. 

5:536. 1913. 

On Verbesma verb a.sci folia Walp. 

Cundtn am arca : Mayor. 

On Verbesina (?) nudipes Blake. 

Kl Valle: Hacienda Bitaco, No. 480 , June 10, 1929. 

On 1 7 erhesimi sp. 

Kl Valle: Above Cali, No. 449 , June 9, 1929. 

*291. Puccinia Cynodontts Lacroix, it? Desmaz. PI. Crypt. II. 655. 
1859. 

On Capriola da fit y Ion (L.) Kuntze. 

Antioqttia : Medellin (R. A. Toro) No. 184 , March 5, 1927. 

Widely distributed on all the continents; in South America re¬ 
ported also from Brazil. This is the first report from Colombia. 
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*292. Puccinia Cyperi Arth. But. Gaz. 16:226. 1891. 

On Cyperus caracasanus Kunth. 

El Valle: Banks of Cauca River near Cali, No. 312, May 21, 1929. 
On Cyperus globulosus Anhl. 

El Valle: Road from Cali to Palmira, No. 230, May 11, 1929. 

Known also from Brazil, Bolivia, United States, Mexico, Central 
America, and the West Indies. Apparently the first report from 
Colombia. 

293. Puccinia Dichoromenae (Arth.) Jackson, Trans. Birth. Myc. 
Soc. 13:16. 1928. 

[Jredo Dichromenac Arth. Bull. Torrey Club 33:31. 1906. 

On Dichromcna ciliaia Vahl. 

C 'aldas : Along Quindio River, near Armenia, No. 725 , July 14, 1929. 

On Dichromcna polystachys Turril. 

Antioquia : Mayor . 

On Dichromcna radicans Cham. & Schlccht. 

Antioquia : Mayor. 

On Dichromcna sp. 

Tolima: Along Oombeima River, No. 566 , June 20, 1929. 

Known also from Bermuda and the West Indies. 

Puccinia doloius Speg. Anal. Soc. Cien. Arg. 12:23. 1881. 

On Erigeron cf. uliginosus Benth. 

Antioquia : Mayor . 

Known also from the type locality in Argentina. 

Puccinia dubta Mayor, Mem. Soc. Neuch. Sci. Nat. 5:482. 1913. 

On Ampelidaeeae. 

Antioquia : M ay or. 

*294. Puccinia epiphylla (L.) Wettst. Verh. Zool. — Bot. Ges. Wein. 
35:541. 1886. 

Puccinia poarum Niels. Bot. Tidsskr. III. 2: 34. 1877. 

On Poa annua L. 

Oundtnamarca : La Picota Exp. Farm., South of Bogota, No. 628. 
June 30, 1929. 

Boyaca: Duitama (R. A. Toro) No. 410, Feb. 20, 1929. 

On Poa pratensis Nielson. 

Cundinamarca : La Picota Exp. Farm., south of Bogota, Nos. 616 , 
631 , June 30, 1929. 

Known also from Bolivia, Chile, Brazil, throughout continental 
North America, Europe, and Japan. 
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Puccini a Eupatorii Diet. Hedwigia 36: 32. 1897. 

On Eupatorium baUotifolium H. B. K. 

Antioquia : Mayor. 

Puccinia Eupatoriicola Mayor. Mem. Soc. Neuch. Sci. Nat. 6:513. 
1913. 

On Eupatorium pycnocephalum Less. 

C undinamarca : Mayor. 

On Eupatorium Schiedeanum Less. 

Antioquia : Mayor. 

Puccinia Eupatorii-columbiani Mayor. Mem. Soc. Neuch, Sci. Nat. 
5:514. 1913. 

On Eupatorium eolumbianvm Herring. 

Antioquia : Mayor. 

Puccinia evadens Harkn. Bull. Calif. Acad. 1:34. 1884. 

On Haochojrii s* cassmaefolia DC. 

Antioquia : Ckardon . 

Known also in southwestern United States, Mexico, and the West 
Indies. 

*295. Puccinia filopes Arth. & Holw. Mycologia 10:131. 1918. 

On Buettnerm earthaginensis Jacq. 

El Valle: Forest at Hacienda tfiopaila, south of Zarzal, No. 382, 
May 31, 1929. 

Known also in Central America. Appears to be the first report 
of the species from Colombia. 

Puccinia Fimbrystilidis Arth. Bull. Torrey Club 33:28. 1906. 

On FimbrystiUs annua (All.) H. & S. 

Antioquia : Mayor. 

Puccinia Fuhrmanni Mayor, Mem. Soe. Neuch. Sci. Nat. 5:507. 1913. 

On Juxticia cf. gecunda Vahl, cf. var. intermedia (Nees) Thellung. 
An tioqu i a : M ay or. 

*296. Puccinia glumarum (Schnm.) Erikks. & Henri., Zeits. 
Pflanzenkr. 4:197. 1894. 

On Tritieum aestivum L. var. koto. 

Cundinamarca : La Pieota Exp, Farm, south of Bogota, No. 635 , 
June 30. 1929. 
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Also in Chile, Ecuador, the United States, Mexico, Europe, Africa, 
and Japan. 

Fuccinia Gonzalbzi Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 502. 1913. 

On Capsicum sp. 

Oundinam arc a : Mayor . 

*297. Puccinia Gouaniae Holw. Myc. 3:21/ 1905. 

On Oouania sp. 

Antioquia: La Camelia, Angelopolis (R. A. Toro) No. 293 , Jan. 
22, 1928. 

298. Fuccinia jjetkrospora Berk & Curt., Berk. Jour. Linn. Soc. 
10:356. 1869. 

On Abutilon umbellatum (L.) Sweet. 

Tolima: Mayor. 

On Anoda cnsiata (L.) Schlecht. 

Antioqcja : Mayor. 

On Anoda has tat a Cav. 

Antioquia: Medellin (R. A. Toro) No. 195. April 4, 1927. 

On Bastardia viscosa (L.) H. B. K. 

Tolima : Mayor. 

On Mai vast rum pcruvianum (L.) A. Gray. 

Boyaca: Duitama (R. A. Toro) No. 409 , Feb. 20, 1929. 

On Sida rhomhifolia L. 

Caldas: Ravines near Armenia, No. 549 , June 19, 1929. 

On Sida spinosa L. 

Eli Valle: Finca Santa Barbara, Palmira, No. 283, May 15, 1929. 
Antioquia : CJumlon. 

On Wissadula periplocifolia (L.) Fresh 
Tolima : Mayor. 

On Malvaceae. 

El Valle: Near Rozo, northwest of Palmira, No. 325, May 21, 1929. 
Antioquia : Mayor. 

A widespread fust in the tropical regions of both hemispheres. 

299. Fuccinia tiuallagensjs P. Henn. Hedwdgia 43:158. 1904. 

On Solanum aff. myriantkum Britt. 

Cundinamarca: Girardot, (R. A. Toro) No. 403 , Feb. 15, 1929. 
On Solanum torvum Sw. 

El Valle: Finca Las Cafias, South of Jainundi. No. 274, May 15, 
1929. 
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On Solatium aff. torvum Sw. 

Antioquia: Mayor. 

300. Puccinia Hydrocotyles (Link) Cooke, Qrevillea 9:14. 1880. 

On 1lydrocotyle leucocephala Cham. 

Antioquia: Mayor. 

On Hydrocotyle quinqueloba Ruiz & Fav. var. stella (Pohl.) Urban. 
Antioquia: Mayor. 

On Hydrocotyle umbellata L. 

Antioquia: Medellin, (R. A. Toro) No. 249, Sept. 3, 1927. 
Cundinamarca : Mayor. 

Known also in North America, the West, Indies, Europe, and New 
Zealand. 

Puccinia Hyptidis Tracy & Earle, Bull. Miss. Agr. Exp. Sta. 34: 86. 
1895. 

On Hyptis capitata Jacq. var. vulgaris Briq. 

Antioquia : Mayor. 

Puccinia Hyptidis-mutabilis Mayor, Mem. Soc. Neueh. Sei Nat. 
8:496. 1913. 

On Ilyptis mutabilis (Rich.) Briq. var. polystaekya H. B. K.. 
-/antioquia : Mayor. 

On Hyptis mutabilis (Rich.) Briq. var spicata (Poit) Briq. 
Antioquia: Mayor. 

# 301. Puccinia impedita Mans & Holw; Arth. Mvcologia 10:135. 
1918. 

On Salvia petiolaris H. B. K. 

Antioquia: Boqueron, (R. A. Toro) No. 295, Jan. 5, 1928. 

Known also from Mexico, Central America, and the West Indies. 


302. Puccinia Lantanae Farl. Froc. Am. Acad. 18:83. 1883. 
On Lantana cantara L. 

Antioquia: Medellin (R. A. Toro) No. ISO, March 19, 1927. 

On Lantana hispida H. B. K. 

Antioquia : Mayor. 

On Lantana tiliifolia Cham. 

Tolima: Mayor. 

On Lantana trifolia L. 

Antioquia: Mayor. 

Tolima: Mayor. 
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303. Puccini a lateritia Berk & Curt. Jour. Phila. Acad. Sci. 2:281. 
1853. 

On Borreria lac vis (Lam.) Griseb. 

Antioquia: Medellin (It A. Toro) No. 194 , April 4, 1927; Salgar 
(R. A. Toro) No. 376, July 20, 1928. 

El Valle: Candelaria No. 327 , May 21, 1929. 

Antioquia : Mayor . 

El Valle: Mayor . 

On Borreria latijolia (Aubl.) Sebum. 

Caldas: Ravine near Armenia, No. 548 , June 19, 1929. 
Cundinamaroa : Granja La Esperanza, No 587 , June 23, 1929. 
Caldak: Along Quindio River, No. 721, July 14, 1929. 

Tolima: Along Combeima River near Ibague, No. 667, June 20, 1929. 

Recorded also from the United States, Mexico, Central America, 
and the West Indies. 

*304. Puccini a Lkonotidis (P. Henn.) Art}]. Mycologia 7:245. 
1915. 

Puccinia Leonotidicola P. Llenn. in II. Baum, Kuu. Samb. Exp. 
2:190,3. 

On Leonotis ncpeiacfolia (L.) R. Br. 

Nautno: Tumaeo (R. A. Toro) No. 558. Oct. 5, 1929. 

El Valle: Exp. Station Grounds, Palmira, No. 263. May 15, 1929: 
Hacienda El Hatico, between Cerrito and Palmira, No. 359, May 
23, 1929. 

Tolima: Outskirts of Ibague No. 554, June 20, 1929. 

Cundinamaroa: Granja La Esperanza, No. 592, June 23, 1929. 

Pucctnia levis (Saoc. & Bizz.) Magn. Ber. Dents. Bot. Ges. 9 : 190 . 

1891 . 

Puccinia Paspali Tracy & Earle, Bull. Torrey Club 22:174. 1895 
On Axonopus scopurius (FI.) Hitch. 

Antioquia : Chardm. 

On Manisuris granularis Sw. (Sydow Monog. Ured. 1: 759. 1903.) 
On Paspalum Fonrmerianum Ricker var. maximum Thellung. 
Antioquia : Mayor. 

On Paspalum pilosum Lam. 

Antioquia : Chardon. 

Known also in Bolivia, Ecuador, Paraguay, Venezuela, Argentina, 
southern United States, Central America, and the West Indies. 
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Puccinia Liabi Mayor, Mem. Soc. Neuch. Sci. Nat. 5:539. 1913. 

On Liabvm hastatum (Wedd.) Britton. 

Antioquia: Mayor. 

Cundinamarca: Mayor. 

Puccinia macropoda Speg. Fungi Arg. Puig. II, No. 34:1887. 

On Jresine sp. 

Antioquia : Mayor. 

Cundinamarca : Mayor. 

305. Puccinia Malvaoearum Bertero; Mont, in C. (lay. FI. Chile 
8:43. 1852. 

Puccinia Sidne-rhombifoliae Mayor, Mem, Soe. Neuth. Sci. Nat. 
484. 1913. 

On Malvastrum corchorifolium (Dest.) Britton. 

Cundinamarca: Granja La Esperariza, No. 58.9, June' 23, 1929. 

On Malvastrum corommdelmnum (L.) Garcke. 

Antioquia: Medellin, (It. A. Toro) No. 177, March 10, 1927; (R. A. 
Toro) No. 186, March 5, 1927. 

El Valle : Finca Rincon, along Pance River, No. 251, May 14, 1929; 
Candelaria, No. 329, May 21, 1929. 

Cundinamarca: Granja La Esperanza, No. 583, June 23, 1929, 
Antioquia : Mayor. 

v m 

On Malvastrum iricuspidatuni A. Gray (M. americamim Torr.) 
El Valle: Exp. Station Grounds, Palmira, No. 289, May 16, 1929. 
On Malvastrum sp. 

El Valle : Hacienda La Foresta, Pradera, No. 335, May 21, 1929. 

On Sida rhombifolia L. 

Antioquia : Mayor. 

El Valle: Mayor. 

Known also in North America, the "West Indies and nearly 
throughout the world where hollyhocks are grown. 

Puccinia Marisci Mayor, Mem, Soe. Neuch. Sci. Nat. 5: 474. 1913. 

On Mariscus flaims Vahl. 

Antioquia: Mayor, 

On Mariscus hernuiphroditus (Jacq.) Urban. 

Antioquia: Mayor. 

Cundinamarca : Mayor. 
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306. Puccinia Mayerhansi Mayor, Mem. Soc. Neueh. Sci. Nat. 
5:521. 1913. 

On Baccharis aronocensis DC. 

Antioquia: Granizales. (B. A. Toro) No. 291. Sept. 11, 1927. 
Antioquia : Mayor. 

307. Puccinia Medellinensis Mayor, Mem. Sot*. Neueh. Sci. Nat. 

5:497. 1913. 

On Hyptis pectinata (L.) Poit. 

Antioquia: Medellin, (R. A, Toro) No. 271 , Dee. 29, 1929; Mayor. 
Known also in Central America and the West Indies. 

308. Puccinia Melampopii Diet. & Holw. Bot. Gaz. 24:43. 1897. 

Puccinia SynedreUae P. Henn. Hedw. 37:277. 1898. 

Puccinia Elcutherantherae Diet. Ann. Myc. 7:354. 1909. 

Puccinia Wedeliac Mayor Mem. Soe. Neueh. Sei. Nat. 5: 528. 1913. 
Micropuccmia Melampodii Arth. & Jackson. N. Am. FI. 7:581. 

1922. 

On Eleiith c rant her a ruderalis (Sw.) Sch.-Bip. 

Antioquia: Fredonia, (R. A. Toro) No. 239. July 31, 1927. 

El Vallio: Near Palmira, No. 292. May 16. 1929; Candelaria, No 
332 , May 21, 1929. 

Magdalena : Mayor. 

On Eupatorium tnrbacense ovalifolium Hieron. 

Antioquia ; La Camelia, Angelopolis (R. A. Toro) No. 292. 
Cundinamarca : Crania La Esperanza, No. 588, June 23, 1929. 

On Spdanthes ciliata H. B. K. 

El Valle: La Paz. Andalueia, No. 528, June 7. 1929. 

On Synedrella nodiflora (L.) Gacrtn. 

El Valle: Along Cauca River near Cali, No. 323, May 21, 1929; 
Hacienda Bitaco. Cordillera Occidental, No. 492. June 1L 1929. 
Antioquia : Chardon . 

Antioquia : Mayor. 

Cundinamarca : Mayor. 

Toltma: Mmjor. 

On Wedelia caracassami DC. 

Antioquia : Chardon. 

On Wedelia trichostephia DC. 

Antioquia : Mayor. 

Known also through Central America and in the West Indies. 

A common rust in the American tropics on various composite 
hosts. This is the first report of a species on Eupatorium. 
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*309. Puccinia Menthae Pers. Syn. Fung. 227. 1801. 

On Tlyptis mutabilis spicata (Poit.) Epl. 

Oundinamarca: Slopes of Salto de Tequendama, Nos. 643, 643 h, 
July 6, 1929. 

Known also in North America, Europe, Asia, Africa, anil 
Australia. 

Apparently this is the first report from South America and also 
the first report on a species of Hyptis. Although known on a large 
number of genera and species of mints, the genus Ilyptis does not 
appear to have been recorded. Aecia, uredinia, and telia are present 
and all agree very well. 

Puccinia Montoyae Mayor, Mem. Soc. Neuch, Sci. Nat. 5: 523. 1913. 

On Baccharis floribn/nda H. B. K. 

Cundinamarca : Mayor. 

Puccinia Montkerrates Mayor, Mem. Soc. Neuch. Sci. Nat 5:520. 
1913. 

On Baccharis bogotensis H. B. K. 

Cundinamarca : Mayor. 

*310. Puccinia Narinensis Kern and Whetzel sp. nov. 

Telia liypophyllous, gregarious, in groups 0.5-2 mm. or more 
across, punctiform, 0.1-0.2 mm. across, compact, pulvinate, black¬ 
ish brown; teliospore’s variable in shape, sometimes ellipsoid, obo- 
void, often flattened on one side, frequently with the pedicel obliquely 
attached, 18-23 x 26-35 u, apex rounded or truncate, base narrowed 
or oblique, slightly or riot constricted at the septum, the wall chest¬ 
nut brown, about 1.5 u, darker and usually thicker above, smooth, 
the pedicel fragile, about half length of spore. 

On Eupatorium sp. 

Nartno: Tumaco (R. A. Toro) No. 557 , Oct. 5, 1929. (type). 

A microcyclic species differing in spore characters from P. eupa- 
toriicola and P. tolimensis. The new species has spores that are 
broader, much shorter, and considerably darker in color. It does 
not agree with any described short-cycle fcpecies on Eupatorium or 
closely related hotet. 

Puccinia Ortizi Mayor, Mem. Soc. Neuch. Sci, Nat. 5:503. 1913. 

On Brackistus aff. hebephyUus Miers. 

Ovjndinamarca : Mayor. 
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311. Pucoinia Oxaliws (Lev.) Diet. & Ellis; Dietel, Hedwigia 

34:201. .1805. 

Uredo Oxalidis Lev. Ann. Sci. Nat. 11:16. 1841. 

Trie'llobasis Oxalidis Lev. Ann. Sci. Nat. IV. 20:299. 1863. 

On OxaMs pubescens II. B. K. 

Antioquia: Medellin No. 192 (R. A. Toro), April 4, 1927. 
Cundinamarca : (reported by Leveille.) 

On OxaMs sp. 

El Valle : Above Cali, No. 442, June 4. 1929. 

Known also in North America and the West Indies. 

This appears to be the first rust reported from Colombia. 

Tt is listed, by Leveille in the Prodromus Florae Novo. (Inma¬ 
te) in is Cryptogamie (Triana, J. and Planchon, J. E.) which was pub¬ 
lished in 1863. 

Pucoinia Oyedaeae Mayor. Mem. Soe. Neuch. Sci. Nat. 5: 535, 1013. 

On Oyedara aff. Ini phi halm (rides DC. 

A n tioqt i r a : Ma yor . 

312. Pucoinia pallesoens Arth. Bull. Torrey Club 46:111. 1019. 

On Zv.a Mays Ti. 

El Valle: Hacienda La Foresta Pradcra, No. 337, May 21, 1929; 
plantations above Pavas, Cordillera Occidental. No. 509 , June 12, 
1929. 

Antioqijia : Chardon . 

Known also from Trinidad, Mexico. Central America, and the 
West Indies. 

Pucoinia pallidissima Speg. Anal. Soe. Oi. Arg. 12:69. 1881. 
Pucoinia albida Diet & Neg, Bot. Jahrb. 24:160. 1897. 

On St achy s Mayorii Briq, 

Antioquia : Mayor, 

Pucoinia paramensis Mayor, Mem. Soc, Neuch. Sci. Nat. 5:493. 
1913. 

On Salvia cernna H. B. K. 

Antioqijta : Mayor, 

313. Pucoinia Pittieriana P. Henn. Hedwigia 42:147. 1904. 

On Solanum tuberosum L. 

Tolima: Briceno, V. Sacco No. 537 (com. R. A. Toro), Feb. 5, 1930. 
Known also from Ecuador, Paraguay, and Costa Rica. 
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314. Puccinia pocuiiiFORMis (Jacq.) Wettst. Verh. Zool.—Bot. Ges. 
Wien. 35:544. 1886. 

Puccinia graminis Pers. Neues Mag. Bot. 1:119. 1794. 

On Agrostis perennans (Walt.) Tuckerm. 

Antioquia : Ckardon. 

On Ant ho.rant hum odor at um L. 

Oundinamarca : Wet meadows above Salto de Tequendama, Nos. 
660, 664, July 6, 1929. 

On Arena saliva L. 

Oundinamarca: La Picota Exp. Farm, south of Bogot&, No. 632, 
June 30, 1929. 

On Phleum pratcnse L. 

Oundinamarca; La Picota Exp. Farm, south of Bogota, No. 634, 
June 30, 1929. 

On Stipa neesiana Trin. & Rupr. 

Oundinamarca: La Picota Exp. Farm, south of Bogota, No. 619, 
June 30, 1929. 

On Triticum aestivum L. 

Oundinamarca: La Picota Exp. Farm, south of Bogota, No. 622, 
June 30, 1929; Sibate, J. Diaz, No. 400, Sept. 2, 1929. 

Known in Peru, Chile, Bolivia, and in all parts of the world 
where cereal grains are cultivated; apparently leas prevalent in 
South America and Europe. 

315. Puccinia Pouyooni-amfhibii Pers. Syn. Fung. 227. 1801. 

On Persicaria hydropvperoides (Michx.) Small. 

Oundinamarca: Meadows above Salto de Tequendama, No. 662, 
July 6, 1929. 

On Persicaria persicarioides (H. B. K.) Small. 

Oundinamarca: Ravine between Cerro Monserrate and Guadalupe, 
above Bogota, No. 595, June 23, 1929. 

On Persicaria punctata (Ell.) Small ( Polygonum acre H. B. K.) 
Oundinamarca : Ravine Cerro Monserrate and Guadalupe, aboVe 
Bogota, No. 608, June 25, 1929. 

Antioquia: Envigado (R. A. Toro) No. 243, Aug, 5, 1927. 
Antioquia: Chardon ; Mayor. 

Known also throughout North America, Europe, A&ica; India, 
China, and Japan. * 



MYCOLOGICAL EXPXiORATIONS OF COLOMBIA 


333 


316. Puccini a Psimi Wint. Hedwigia 23:171. 1884. 

IJredo Myrciae Mayor, Mem. Soe. Neuch. Sci. Nat. 6:590. 1913. 
On Jambos Jambos (L.) Millsp. 

Antioquia: Medellin (R. A. Toro) No. 300, Jan. 20. 1928; Chardon 
On Myrcia cf. acuminata (H. B. K.) DO. 

Antioquia : Mayor . 

On Myrcia sp. 

Antioquia: Medellin (R. A. Toro) No. 306, Jan. 20, 1928. 

On Psidium. sp. 

Antioquia: Medellin (R. A. Toro) No. 308 , Jan. 20, 1928. 

On Myrtaoeae sp. 

Antioquia: Fredonia (R. A. Toro) No. 196, April 10, 1927; La 
Camelia, .Angelopolis, (R. A. Toro) No. 390, Jan. 22, 1928; Me¬ 
dellin (R. A. Toro) No. 235, Aug. 2, 1927; Salgar (R. A. Toro) No 
374 , July 20, 1928. 

Known also from Brazil and the West Indies. 

Puccinia punctata Link, Ges. Nat. Freunde Berlin Mag. 7: 30. 1815. 

On Rclbnnmm hypo carpium (L.) Hemsley. 

Antioquia : Mayor . 

The North American hosts are all species of Galium. 

*317. Puccinia purpurea Cooke, Grevillea 5:15. 1876. 

On Holcim Sorghum L. 

En Valle.* Hacienda La Foresta, Pradera, No. 338, May 21, 1929. 

Known also from Peru, Brazil, North America, the West Indies, 
Europe, Asia, Africa, and Hawaii. 

*318. Puccinia Riiamni (Pers.) Wettst. Yerh. Zool.—Bot. Ges. 
Wien. 35:545. 1886. 

On Agrostis perenans (Walt.) Tuckenn. 

Cundinamarca : Wet meadows above Salto de Tequendama, No. 661 , 
July *6, 1929. 

Caldas : Ravines near Calarca, along Armen ia~Ibague road, No. 708, 
July 6, 1929. 

On Avem sativa L. 

RoyacX: Duitama (R. A. Toro) No. 408 , Feb. 20, 1929. 

Known also from Chile, Bolivia, Brazil, Ecuador, and on all 
continents. 

Apparently the first report from Colombia. Not reported by 
Arthur from South America on the genus Agrostis. 
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319. Puccinia rotundata Diet. Hedwigia 36:32. 1897. 

Puccima rugosa Speg. Ann. Soc. Cien Arg. 17:92. 1884. Not. 
P. rugom Billings, 1871. 

On Vernonia brasiliana (L.) Druce. 

El Valle: Near Santa Ana between Cartago and Cauca River, No. 
372 , May 20, 1929; Hacienda El Hatieo between Cerrito and Pal¬ 
mira, No. 358, May 23, 1929. 

On Vernonia patens H. B. K. 

Antioquia*. Medellin (R. A. Toro) No. 182, March 19, 1927; Nos. 
301 , 302 , Jan. 20, 1928. 

On Vernonia scabra Pers. 

Toljma : Mayor. 

Magdalena : Santa Mirta, H. II. Smith phan. spec. 613 , date? 
Known also from Brazil and Central America. 

Puccinia Ruelliae (Berk. & Br.) Lagerh. Tromsb Mus. Aarch. 17: 
71. 1895. 

11 redo baJ a c ri sis Syd. Ann. My col. 1:21. 1903. 

On Blechnm Brownei Jmss. 

Antioquia : Mayor. 

A common rust in the tropical regions of both hemispheres. 

Puccinia ruizensis Mayor, Mern. Soc. Neuch. Sci. Nat. 5: 486. 1913. 

On Oreomyrrhris amdkola (II. B. K.) Endlicher. 

Antioq ui a : M ay or. 

Puccinia salviicola Diet. & Holw. Bot. Gaz. 24:33. 1897. 

Uredo Salviarium Mayor, Mem. Soc. Neuch. Sci. N^t. 5; 592. 1913. 
On Salvia cataractanim Briq. 

Cijndinamarca : Mayor . 

On Salvia Mayorii Briq. 

Cundinamarca: Mayor. 

On Salvia petiolaris H. B. K. 

Antioquia : Mayor . 

Known also in southern United States and Mexico. 

Puccinia Samperii Mayor, Mem. Soc. Neuch, Sci, Nat. 5:499. 1913. 

On Chaenocephalus arboreus (H. B. K.) O. Hoiffm, 

Cundinamarca : Mayor . 
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Puccinia Sarachae Mayor, Mem. Soc. Neuch. Sei. Nat. 6: 499. 1913. 

On Saracha edulis (Schlecht.) Thellnng. 

Antioquia : Mayor. 

Cundinamarca : Mayor. 

On Saracha alff. edulis (Schlecht.) Thellung. 

Antioquia : M ay or. 

Known also in Central America and the West Indies. 

*320. Puccinia Sohistocarphae Jacks. & Holw., Am. Jour. Bot. 
5:334. 1918. 

On Schisfocarpha sp. 

Antioquia: Medellin (R. A. Toro) No. 255, Sept. 3, 1927. 
Heretofore known only from Guatemala. 

321. Puccinia sclkiuicola Arth. Mycologia 7:232. 1915. 

On Seleria melaleuea Cham. & Schlecht. 

A ntioquia : Mayor. 

On Seleria sp. 

Antioquia: Fredonia (R. A. Toro) No. 233. July 31, 1927. 

Known also from Florida and the West Indies. 

Apparently the first report from South America. Mayor reports 
the foregoing specimen on Seleria melaleuca as Uromyces Scleriae 
P. llenn. hut that species lias the urediniospore-wall 3-9 u thick 
above whereas Mayor says his spores have a uniform wall 2 u thick. 
Both his specimen and that of Toro seem best referred to Puccinia 
scleriieola. 

*322. Puccinia Smilacis Schw. Sehr. Nat. Ges. Leipzig 1:72. 1822. 

On Smilax cumanensis Willd. 

Tolima: Along Combeima River, near Ibague. No. 568, June 20, 
1929. 

Known also from the United States, Mexico, and the West Indies. 
This is the first report from South America. 

323. Puccinia solanita (Schw.) Arth. Mycologia 14:19. 1922. 

Puccinia claviformis Lagerh. Tromso Mus, Aarch. 17:53. 1895. 
Puccinia solamcoTa Mayor, Mem. Soc. Neuch. Sci. Nat. 5:505. 
1913. 

On Solanum hirtum Vahl. 

Tolima : Mayor . 

On Solamim aff. ovalifoUum H. & B. 

Cundinamarca : Mayor. 
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On Solanum stramomfoUum Jacq. 

Antioquia: Medellin (R. A. Toro) No. 183, March 19, 1927. 

On Solanum torvum Sw. 

Antioquia: Medellin (R. A. Toro) No. 187, March 5, 1927. 

Tolima : Along Combeima River, near Ibague, No. 750 , June 
Tolima: Along Combeima River, near Ibague, No. 570, June 20, 
3929. 

On Solanum sp. 

Antioquia : Chardon . 

ToLrn.Y: Mayor , 

Cundinamarca : Mayor. 

Magdalena*. C. F. Barker No. 78, (reported by Earle, Bull. Torrey 
Club 26:632). 

Eli Valle.* Along road near Pradera, No. 339, May 23, 1929.; Ha¬ 
cienda El Hitaco between Cerrito and Palmira, No. 357, May 23, 1929. 
Known also in Central America. 

Puccinia soled a den sis Mayor, Mem. Roe. Neuch. Sci. Nat. 5:494. 
1913. 

On Salvia ? pancisermta Bentb. 

Tolima : Mayor. 

324. Puccinia Rorght Rehw. Trans. Am. Phil. Roc. II. 4:295. 1852. 

Puccinia. Maydis Berebg. Atti. Sci. Ital. 6:475. 1845 (hyponymA 

On Zea Mays L. 

El Valle: Near Rozo, northwest of Palmira, No. 399, May 31, 1929. 
Antioquia : Mayor . 

a 

325. Puccinia Scegazzinii De-Toni, in Sacc. Syll. Fung. 7:704. 
1888. 

On Mikania, cordifolia (L.) Willd. 

El Valle : Finea Las Caiias, south of Jaunmdi, No. 277, May 15, 
1929. 

Cundinamarca: Granja La E'speranza, No. 582, June 23, 1929. 
Tolima : El Boqueron, west of Ibague along Armenia road, No. 698, 
July 13, 1929. 

On Mikania scan/Jens (L.) Willd. 

Antioquia: Mayor. 

On Mikania sp. 

Antioquia: Medellin (R. A, Toro) No. 250, Sept. 3, 1927; Salgar, 
(R. A. Toro) No. 'S60, July 20, 1928. 
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Known also in Argentina, North America, the West Indies, Mar¬ 
tinique, and Trinidad. 

326. Puccinta kSpilantiiioola Mayor, Mem. Noe. Neuch. Sei. Nat, 
5:531. 1913. 

On Spilanthes america-na (Mutis) Hieron. * 

Antioqijia : Mayor. 

On Spilanthes ciliata II. B. K. 

El Valle: Candelaria, No. May 21, 1929. 

Toltma: Along Comhoima River near Ibaguc, No. 57 7, June 20, 
1929; El Boqueron, west of Ibague along Armenia road. No. 695, 
June 13, 1929. 

ANTioqujA:' Mayor. 

Except for tin* mesosporeS, which are numerous in this species, ir 
's very like Puccinia M clam pod it. 


Puccinia subcokonata P. llenn. Tledwigia 34:94. 1895. 

Puccinia antiof/uicnsis Mayor, Mem. Soc. Xeiich. Sci. Nat. 5:473. 
1913. 

On ('yperns di\ff us us Vahl, 

ANTioqurA: Mayor. 

Known also in Bolivia, Brazil, British Guiana, Trinidad, and 
Central America. 

According to Jackson the differences on which Mayor separated 
P. nut i</(/ui crisis from P. subcoronal a do not hold when more ample 
material is taken into account and he has united the two. 

327. Puccinia subtogitata Arth. & Howl.; Arth Am. Jour. Bot. 
5:468. 1918, 

On Brachypodiurn mexicmium Link. 

Ottndtnamarca : Ravines between Cerro Monserrate and Guadalupe, 
above Bogota, No. 611, June 25, 1929. 

Known also in Bolivia and the type locality in Guatemala. 

328. Ptjccinia substriata Ellis & Bart. Erythea 5:47. 1897. 

Uredo Henningsii Sacc. Syll. Fung. 17:456. 1905. 

An explanation must be made regarding the use of this name in 
connection with Colombian rusts. The name appears in Mayor’s 
work but the specimen cited is from Jamaica and not Colombia. The 
name Uredo Henningsii listed by Mayor is a synonym of Puccinia 
substriata but the specimen on Panicum lanatum which he refers to 
that speciete seems without doubt to be Uromyces leptodermus. 
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On Chaetochloa genicnlata (Lam.) Millsp. 

El Value: Banks of Cauca River near Cali, No. 324 , May 21, 1929. 
On Paspalum paniculatum L. 

El Valle : Hacienda Bitaco, Cordillera Occidental, No. 478 , June 
10, 1929. 

Known also from Brazil, Peru, Bolivia, North America, and the 
West Indies. 

329. Puocinia tageticola Diet. & Howl.; Hoiway, Bot. Oaz. 24:26. 
1897. 

On Tagetes microglossa Bentli. 

Antioquia : Mayor. 

On Tagetes patula L. 

Antioquia: Fredonia, (R. A. Toro) No. 244 , Ang. 14, 1927, 
Known also in Mexico, Central America, and the West indies. 

330. Pucoinia tolimknsis Mayor, Mem. Soc. Neuch. Sci. Nat. 5:516. 
1913. 

On Eupatorium turbo cense Hieron. 

Antioquia: Angelopolis, (R. A. Toro) No. 343 . Jan. 22, 1928. 

On Eupatorium sp. 

Tolima : Mayor . 

Known also in Guatemala, and one locality in New York. 

331. Puocinia tubuijosa (Pat. & (4aill.) Arth. Am. Jour. Bot. 5:464. 
1918. 

Undo pa spat i cola P. Henn. Hedwigia 44:57. 1905. 

On Paspalum conjngatum Berg. 

Antioquia: Pari pie Independence, Medellin (R. A. Toro) No. 253 , 
Sept. 3, 1927. 

El Valle: Bankfc of Cauca River near Cali, No. 321 , May 21, 1929. 
A ntioquia : Mayor. 

On Paspalum Hum boldtianum Flugge. 

Tolima : El Boqueron, west of Ibague along Armenia road, No. 697 , 
July 13, 1929. 

On Paspalum paniculatum L. 

El Valle: Finca Las Canas, south of Jamundi, No. 271 , May 15, 
1929; along Cauca River near Cali, No. 434 , June 8, 1929. 

C aldas : Ortegadiaz R. R. Station, route from Zarzal to Armenia, Nc 
540, June 19, 1929. 
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Known also in Brazil, Bolivia, Central America, the West Indies, 
and Asia. 

Puccinia Vernoniae-mollis Mayor, Mem. Soc. Neuteii. Sci. Nat. 5: 
510. 1913. 

Aecidium Vernoniae-molUs Mayor, Mem. Soc. Neuch. Sci. Nat. 
5:570. 1913. 

The aecia described by Mayor as Aecidium Vernoniae-mollis are 
from the same locality as two of the collections of Puccinia. Jack- 
son (Bot. Gaz. 65:296, 1918) believes that these aecia belong in the 
life history of this species. The identity of Uredo Vernoniae Mayor 
remains in doubt. 

On VernOnia ef. mollis II. B. K. 

Antioquia : Mayor. 

On Vernonia sp. 

Oundinamarca : Granja La Ksperanza, No. .1.9/, June 23, 1929. 
Endophyllum Lev. Mem. Soc. Linn. Paris 4:208. 1825. 

332. Endoph yllum circumscriptum (Sclnv.) Whet. & Olive, Am. 

Jour. Bot 4:49. 1917. 

Aecidium circumscriptum Scliw.; Berk. & Curt. Jour. Phib. 
Acad. Sci. II. 2:283. 1853. 

Aecidium Cissi Wint. lledwigia 23:168. 1884. 

On Cissus sicyaides L. ( Vitis sicyaides (L.) Baker). 

Antioquia : Fredonia (R, A. Toro) No. 206 , July 30, 1927.; Titi- 
ribi (R. A. Toro) No. 268, Aug. 8, 1927. 

El Valle: Finca Las Cahas, south of Jamundi, No. 275 , May 15. 
1929. 

Antioquia : Mayor . 

On Cissus sp. ( Vitis sp.) 

Oundinamarca : Mayor. 

Known also from Surinam, Central America, the West Indies, 
and Trinidad. 

333. Endophyllum decoloratum (Sehw.) Whet. & Olive, Am. Jour. 
Bot. 4:49. 1917. 

Aecidium Wedeliae Earle, Muhlenbergia 1:16. 1901. 

Aecidium Clibadii Sydow, Ann. Myc. 1:333. 1903. 

On Clibadium surmamense L. 

Antioquia: Fredonia; (R. A. Toro) No. 200, July 31, 1927.; (R. 
A. Toro) No. 241, Aug. 1, 1927. 
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El Valle : La Paz, Andalucia, No. 532, June 7, 1929. 

Tolima: El Boqueron, west of Ibague, No. 701, July 13, 1929. 

On CHbadium Surinamerne asperum (Aublet) Baker. 

Antioquia : Mayor, 

Known also from Surinam, Mexico, Central America, the West 
Indies, and Trinidad. 

334. Endopiiyllum Staohytarpiietak (P. Henn.) Whet. & Olive, 
Am. Jour. Bot. 4:50. 1917. 

Aecidinni Staehytarpheiae P. Henn. Hedwigia Beibl. 38:71. 
1899. 

On Valeria nodes cayrnnense (L. C. Rich.) Kuntze, ( Staehytar - 
pint a cayrnnensis (Rich.) Vahl.) 

Antioquia: Angelopolis, (R. A. Toro) No. 228, July 27, 1927. 
Tolima: Ravines along road near Ibague, No. 560 , June 20, 1929. 
Narino: Tumaeo, (R. A. Toro) No. 554, Oct. 5, 1929. 

Antioquia : Mayor. 

Known also in Brazil, the West Indies, and Panama. 

Endopiiylloides Whet. & Olive, Am. Jour. Bot. 4:50. 1917. 

*335. Kndopbyltjoidek portorioenkis Whet. & Olive, Am. Jour. Bot. 
4:50. 1917. 

On Mikania (Juaco II. & B. 

Tolima : Along Combeiraa Rivel* near Ibague, No. 575 , June 20, 1929. 
Known also from Panama, Guatemala, Salvador, and Trinidad. 
This is the first report of this species from Colombia. 

Alveolakta Lagerh. Ber, Dents. Bot. Ges. 9:346. 1891. 

336. Alveolaria Ooriuae Lagerh. Ber. Dents. Bot* Ges. 9:346. 1891, 
On Cordia ferruginm (Lam.) R. & S. 

Tolima: Ravines along road near Ibague, No. 562, June 20, 1929. 

On Cordia laxiflora H. B. K. 

Antioquia : Mayor. 

Known also in Ecuador and Jamaica. 

Pu coiniosira Lagerh. Ber. Deut'sh. Bot, Ges. 9:344. 1891. 

337. Pucciniosika pallidula Speg.) P. Henn. Tromso Mus. Aarsb. 
On Pavonia panicnlata Cav. 

On Malvaceae sp. 
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Antioquia: Mayor (a doubtful reference). 

Pavonia panic ulaia Gav. 

ANTIOQUIA: MwyOV. 

On Trmmfetta semitriloba Jaccj. 

Antioqtjia: Titiribi, (R. A. Toro) No. 267, Aug. 8, 1927. 

On Triumfetta sp. 

El Valle: Finea Rincon, south of Cali/ No. 257 , May 14, 1929; 
Santa Ana, No. M2, May 23, 1929; thickets near San Pedro, north 
of Buga, No. 422, June 11, 1929; Hacienda Bitaco, Cordillera Oc¬ 
cidental, No. 491 , June 11, 1929. 

Known also in Paraguay, Mexico, the West Indies, and Trinidad. 

Aecidiitm (Form Genus) 

838. Aecidiitm Adenariae Mayor, Mem. Soc. Neuch. Nat. Sei. 5:556. 
1918. 

On Adenarm floribunda H. B. K. 

Anttoqlia: Medellin, (R. A. Toro) No. 905, Jan. 20, 1928. 

On Adenarm floribunda purpurata (II. B. K.) Kiehne. 
Antioquia : Mayor . 

Aeoidilm bouotense Mayor, Mem. Soe. Neuch. Sci. Nat. 5:563. 1913. 

On Geranium multi-ceps Turez. 

Ccndinamarca : Mayor . 

Akcidthm Bomareae Mayor, Mem, Soe. Neuch. Sci. Nat. 5:559. 1913. 
On Bomarea of. Valdmii (II. B. K.) Willd. 

ClTNDINAM ARCA : M(UfOt\ 

On Bomarea potaeocensis Herb. 

Citndinamarca: Mayor . 

Aecidum Borreriae Pat. Mem. Soe. Neuch. Sci. Nat. 5:569. 1913. 

On Hemidiodia ocimifolia (Willd.) Iv. Sebum. 

Anttoquia : M ay or . 

# 339. Aecidium Capsici Kern and Whetzel sp. nov. 

Aecia chiefly hypophyllous, eaulicolous, or petiolicolous, gregari¬ 
ous, capitulate, 0.2-0.3 mm. in diameter; periclium whitish, fragile, 
the margin erect, the peridial cells hexagonal-oval in face view, the 
inner wall rugose-verrucose, 19-29 u long; aecia-spores angularly 
oval, 13-18 x 16-24 u, the wall colorless, 1.5-2.5 u thick, finely ver- 
rucose. 

We have found no rust of this sort on Capsicum or related hosts. 



342 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


No pycnia were found by careful sectioning. It is entirely possible 
that these spores may germinate with promyeelia but it is not pos¬ 
sible to tell by examining these specimens. 

On Capsicum baccaium L. 

Antioquia : Fredonia, (R. A. Toro) No. 197 , April 10, 1927. (type). 
El Valle: Coffee plantation above Pava’s, Cordillera Occidental, No. 
510 , June 12, 1929. 

*340. Aecidium Erigerontis Kern and Whetzel sp. nov. 

Pycnia amphigcnou. 1 , few, chiefly hypophylions in the center of 
ciicinating aecial groups, subepidermal flattened globoid, 95-115 u 
broad by 60-80 u high, ostiolar filaments up to 60 n long. 

Aeeia hypophyllous, gregarious, in groups 0.2-0.4 mm. acro'ss, 
ninute eupulate about 0.1 mm. in diameter; peridium whitish, the 
margin erect or recurved, lacerate; peridial cells angularly oval, 
26-39 u long, the inner wall closely rugose-verrucose; aeciospores 
obovoid or ellipsoid, often angular and narrowed above, 15-21 x 21-31 
u, the wall colorless 1.5-2 u, much thicker above, 4-7 u, finely ver- 
rucose. 

The noteworthy feature of this species is the thickening of the 
upper part of the aeciospore-wall. 

On Erigeron bonariens-is L. 

El Valle: Dry tickets near San Pedro, north of Buga, No. 424, 
June 4, 1929. (type). 

Aecidium gvmnolomiae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:574. 
1913. 

On Gymnolomia q aliens is (Benth.) Benth. & Ilook. 

Cundinamarca : Mayor. 

341. Aecidium Heliofsidis Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 573. 
1913. 

On Heliopsis buphthalmoides (Jacq.) Dunal. 

Antioquia : La Camelia, Angelopolis (R. A. Toro) No. 320 , Jan. 22, 
1928. 

Antioquia: Mayor. 

Cundinamarca : Mayor. 

Aecidium Lantanae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:567. 1913. 

On Lantana kispida H. B. K. 

Antioquia : Mayor. 

Aecidium Ltabi Mayor, Mem. Soc. Neuch. Sci. Nat. 5:576. 1913. 

On Liaburn igniarum (Humb. & Bompl.) Less. 

Antioquia : Mayor. > 
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*342. Aecidium Manettiae Kern and Whetzel sp. nov. 

Pycnia amphigenous or caulicolous, intermingled with the aeeia, 
becoming blackish, flattened globoid, deep-seated, 160-190 n broad by 
130-160 u high; ostiolar filaments not projecting to any extent. 

Aeeia amphigenous, eaiilicolous, or petioiieolous, gregarious, some¬ 
times extending along the stems for several cm., deep-seated, hemis¬ 
pheric with irregular rupture ; peridinm not much exserted; peridial 
cells oblong or somewhat rhomboidal, 55-65 long, the outer wall 
1.5 u, the inner wall 5-6 u, the inner and side walls rugose; aeeio- 
spores broadly ellipsoid, 19-26 x 31-37 u, the wall colorless, about 
1.5 u, thick, closely and coarsely verrucose. 

There is a species of Paceinia and also of Uromyce.$ on this host 
genus but both seem to be microcyclic judging from the description. 
We have found no aeeial stage to which this collection could be 
referred. 

On Manndki Toroi Stand ley. 

Antioqttia: Saiga r, (R. A. Toro) No. 331 , duly 20, .1928. (type). 

Aecidium paramense Mayor, Mem. Soc. Neuch. Sei. Nat, 5:571. 1913. 

On Kupatorium obscurifolium Hieron. 

Cundinamakca: Mayor . 

Aecidium Spegaz/jnii DcToni, Saee. Syll. Fung. 7:802. 1888. 

On K rig cron bonariensis L. 

There is a strong possibility that this may he the aeeial stage of 
the Carex rust, Puecinia Astcrum (Sehw.) Kern. 

Cundinamakca : Mayor. 

I j redo (Form Genus) 

*343. ITredo Antjiurii (Ilariot) Saec. Syll. Fung. 11:229. 1895. 

On Anthurium sp. 

El Valle: Mountains above Cali, No. 458, June 10, 1929. 

Known also from the type locality, green-houses of the Jardin 
defc Plantes in Paris, and a single collection from Porto Rico. 

A rare species. This is the first collection from South America. 

*344. ITredo Artocarpi Berk. & Br. Jour. Linn. Soc. 14: 93. 1873. 

On Artocarpm communis Forst, 

El Valle: Finca Santa Barbara, Palmira, No. 282. May 16, 1929. 
Known also from Cuba, Porto Rico, Santo Domingo, and Tndia. 
This is the first report from South America. 
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credo Batchahjdis-anomalae Mayor, Mem. Soc. Neueh. Sci. Nat. 
5:597. 1913. 

On Baccharis anomaUi DC. 

Cundinamarca : Mayor. 

Credo Caleae Mayor, Mem. Soc. Neuch. Sci. Nat. 5:598. 1913. 

On Calf a glome rat a Klatt. 

Antioquia: Mayor. 

345. Uredo Chertmoliae Lagcrh. Bull. Hoe. Myc*. Pr. 11:215. 1895. 

On Anno no cUerimolia 31 ill. 

El Valle: Finca Piedra Grande, south of Cali, No. 2-18, May 14, 
1929. 

C -aldas: Along Quindio River near Armenia, No. 71 7, dnlv 14, 1930. 
Antioquia : Chard on. 

*846. Uredo Cordiorum Kern and Whetzel sp. nov. 

Uredinia hypophyllous, scattered or somewhat gregarious, round¬ 
ish, 0.5—0.8 mm. across, early naked, pulverulent; urediniospores 
broadly ellipsoid, globoid, or obovoid. 23-29 x 29-35 u, the wall cin¬ 
namon-brown, 3-3.5 u thick, not or only slightly thicker above, 
closely eehinvdate with coarse, hyaline papillae, the pores 2, equatorial. 

Although there are several 'species of rust on ('ordui there is no 
uredinia! stage which is at all similar to this. Both Vromyccs Cor- 
diac F. Ilonn. and Credo Cardiac F. Hcnn. have the urediniospore- 
wall thickened above up to 10 u. 

On Cor dm cylindrostachya (R. & P.) Ros. 

Cundinamarca : Slopes of Salto do Tequendama, No. 646, July 6, 
1929. 


Uredo cundtnamarcensis Mavor, Mem. Hoc. Neuell. Sei Nat. 5:591. 
1913. 

On Apiitm ternaium (AVilld.) Thellung var. ranunculi folium (H. 
B. K.) Thelimg. 

Cundinamarca : Mayor . 

347. Uredo Cupheae P. Henn. Hedwigia 34:99. 1895. 

On Parsonsia pinto (Vand.) Hiller. 

Caldas: Near Armenia No. 54.6, June 19, 1929. 

Antioquia: Chardon. 

On Par son si a race-mom (L. f.) Standley. 

El Valle: Mountains above Cali, No. 452 , June 9, 1929. 
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On Cuphra scrphylUfolia II. B. K. 

Antioquia : Mayor. 

On (hiphea strip idom II. B. K. 

Toltma: El Boquerdn, along Armenia road, west of ihague, No. 
702 , July 33, 1929. 

On Parsonsia sp. 

Antioqtjia: Medellin, (R. A. Toro) No. 176 . March 10, 1927; April 
3, 1927. 

Known also from the West Indies. 

Urkpo Oyathclae Mayor, Mem. Soe. Neueh. Sei. Nat. 5:1)84. 1913. 

On ('yathuUi achyranthoides (IF. B. K.) Moq. 

Cundtnamarca : Mayor. 

TTredo uuacak Mayor, Mem. Soe. Neueh. Sei. Nat. 5:583. 1913. 

On Epidcndmm sp. 

Antioquia*. Mayor. 

Fredo Hymenaeaio Mayor, Mem. Soe. Neueh. Sei. Nat. 5:585. 1913. 

On Hymcnaea sp. 

Antioquia : Mayor. 

I'repo ITyptidik-atrori mentis flavor, Mem. Soe. Neueh. Sei. Nat. 5: 
593. 1913. 

On Ilypfis atrorabrns Boit. 

Antioquia : Mayor. 

*348. Fkedo .jatkopiiicola Artli. Myeologia 7:331. 1915. 

On Jatropha possypifolia L. 

Ee Valle: Near San Pedro, north of Buga, No. 127 , June 4, 1930. 

349. ITretx) Kyllinoae P. Ilenn. Hedwigia 35 :250. 1890. 

On Kyllinguc brevifolia Vahl. 

Antioquia : Mayor. 

On Kyllinya odor at a Vahl. 

Antioquia : Mayor. 

On Kyllinya sp. 

Cundinamaroa : Along road heyond Salto de Te(|uendarna, No. 677 , 
July 7, 1929. 

Uredo Man dev i l li ae Mayor, Mem. Soe. Neueh. Sei. Nat. 5: 591. 1913. 

On Mande villa ef. mollimna (H. B. K.) Sehum. 

Antioquia : Mayor . 
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Uredo Nephrolepidis Dietel; Mayor, Mem. Soc. Neuch. Sci. Nat. 5 : 
576. 1913. 

On Nephrolepis pendula Radii. 

Antioquia : Mayor. 

350. Uredo NOcrviOLA Jackson & Holway, Mycologia 13:144. 1926. 

On Cyperus ferae L. C. Rich. 

El Valle: Near Buenaventura, No. 212, May 8, 1929. 

*351. Uredo peperomiae P. Henn. Hedwigia 38 :69, 1899. 

The name Uredo Peperomiae is used here with some doubt. Some 
workers have combined TJ. Piperis and V. Peperomiae. The original 
descriptions would indicate that there are difference's. In any event 
this specimen on Piper antioquiense is quite different from U. Piperis 
on Piper Hartwigkmum. The sori of this specimen are punctiform 
and have paraphyses, are chiefly hypophyllous, and dirty brown, 
whereas those of U. Piperis are without paraphyses, epiphyllous, and 
yellowish brown. 

On Piper antioquiense 0. DO. 

El Valle*. Above Cali, No. 461, June 10, 1929., 

*352. Uredo piperis P. Henn. Hedwigia Beibl. 38 : 70. 1899. 

This specimen has been compared with a specimen of U. Piperis 
from Brazil, (E. Ule, Mycotheca brasiliensis 26) and with a speci¬ 
men from Porto Rico determined by Arthur as 77. Piperis. It agrees 
very well with these specimens. Thanks are due to Dr. Arthur for 
opportunity to examine these specimens. 

On Piper Hartivigianum C. DC. 

El Valle : Above Cali, No. 462 , June 10,. 1929.* 

Uredo scabies Cooke, Grevillea 15:18. 1886. 

On Vanilla planifolia Griseb. 

Reported from Colombia by G. Lindau, Orchis 9:177. 1915. 

Uredo Theresias Neger, Beih. Bot. Centralb. B. 13:78. 1903. 

On Crotalaria magyroides H. B. K, 

Tolima : Quindio Pass, Andes Centrales, Therese de Baviere. 

Uredo Teramni Mayor, Mem. Soc. Neuch. Sci. Nat. 5:587. 1913. 

In Porto Rico this host has on it Phakopsora Vignae (Bres.) Arfch. 
but the characters given by Mayor for the collection referred to here 
do not agree with that species and it is here listed as valid* 
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On Teramnus uneinatm (L.) Sw. 

Antioqijia : Mayor. 

*353. Uredo tolimensis Kern and Whetzel sp. nov. 

ITredinia hypophyllous, gregarious, in groups 0.2-0.8 min. across 
on discolored spot's, roundish or oval, 0.3-0.8 mm. across, rather early 
naked, cinnamon-grown, pulverulent, raptured epidermis conspicuous; 
nrediniospores broadly ellipsoid, 23-32 x 32-39 u, the wall brownish 
yellow, 3-3.5 u thick often with a slight hyaline umbo at apex, 
prominently and obliquely striate, the pores 2-3 equatorial. 

The notable feature of this species are the markings on the uredi- 
niospore walls. They are conspicuous, rather closely set ridges, run¬ 
ning obliquely across the spore. Sometimes the ridges anastomose 
but always run for considerable distances without branching. Mark¬ 
ings of this sort are rather unusual. 

On Holanum sp. 

Tolima: Along Combeima River, near Ibague. No. 569. June 20, 
1922. (type). 

Uredo Toritt,ini P. Heim. Hedwigia 44:57. 1905. 

On Torulinum ferae (L. C. Rich) Urban. 

Antioquia : Mayor. 

*354. Uredo tnilateralis Arth. Bull. Torrev Club 45:155. 1918. 

This uredo is a rather unusual one having spores that are reni- 
form or concave on one side and only one pore which is on the 
concave side and usually subequatorial. Our specimen has on it 
pycnia and aecia which evidently by their association are a part of 
the life cycle of the specie's. The pycnia are subepidermal, globose 
or flattened globose, 64-80 x 80-105 u, with ostiolar filaments 26-42 
u long. The aecia are scattered, yellowish, bullate, 0.5-1 mm. across, 
taeomoid, tardily naked, the aeciospores globoid or ellipsoid, 19 -26 
x 23-32 u, with wall thin, 1-1.5 u hyaline, finely verrucose. A care¬ 
ful search has revealed no evidence of the telial stage. 

The host, Geranium mexicanum H. B. K., here listed is the one 
reported by Mayor, p. 463, and referred to Uromyees Geranii (DO.) 
Ott. & Wartm. The Mayor specimen was collected in the same local¬ 
ity as the one on G. hirtum. Mayor’s description of the uredinio- 
spores makes it very certain that his collection should be referred 
here rather than to Uromyees Geranii. 

On Geranium mexicanum U. B. K. 
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Cundinamarca: Ravine between Cerro Monserrate and Guadalupe 
above Bogota, No. 596 9 June 25, 1929. 

On Geranium Mr turn Willd. 

Cundinamarca : Mayor. 

Otherwise known only from the type locality, Amecameca, Mexico. 

Uredo Yeknoniae Mayor, Mem. Soc. Neuch Sci. Nat. 5:594. 1913. 

On Vernonia cf. mollis H. B. K. 

Antioqijia : Mayor. 

Uredo Zeugitis Arth. & IIolw.; Arth. Am. Jour, Bot. 5:538. 1918. 

On Zcugitis mexicana (Kunth.) Trin. 

Antioquia : Chardon. 

Known also from the type locality in Guatemala. 


EUB ASIDIOMY CETES 

L. O. Overholts * 

The first account that included species of the higher Basidiomy- 
cetes of Colombia seems to have been made by Hooker (in Kuntli, 
C. S. Synopsis Plantarum quas in itinere ad plagam aequinoctialem 
Orbis Novi collegerunt Al. de Humboldt et Am. Bonpland, 7-13 
(Fungi). Paris. 1822). This list enumerated ten species of the group 
that were reported to have been collected in what is now the Repub¬ 
lic of Colombia. Since it is impossible to verify these determina¬ 
tions at present they are here listed separately, without further com¬ 
ment other than that in parenthesis following some of the names. 

Agaricus umbilicatus Ilook (Probably Lenthms crinitus (L.) 
Fries). 

Daedalea laevis Hook. 

Boletus reticulatus Hook. (Hexagona reticulata (Hook.) Glotzsch). 

Boletus tenuis Hook. (Favolus tenuis (Hook.) Fries). 

Boletus fibrosus Hook. (Trametes hydnoidea (Sw.) Fries). 

Boletus pavonius Hook. (Polyporus pavonius (Hook.) Fries.) 

Boletus purpurascens Hook. (Identity uncertain), 

Uydnum palmatum Hook. 

Thelephora badia Hook. (Stereum cinereo-badium Fries). 

Peziza nigrescens Sw. (Hirneola nigrescens (Sw.) Fries). 

In 1863 Leveille listed (in J. Triana and J. E. FlancMm, Ftrodomus 
Forae Novo-Granatensis (Cryptogamie) 151-169. Paris. 1863-1867) 

* Contribution, from the Department of Botany, Pennsylvania State College, 
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seventeen species of higher Basidiomycctcs from Colombia. The list 
is as follows: 

Marasmius ramealis Bull. 

Lenzites myriopkylla Lev. 

Polyporus Lindigii Lev. 

Poly par us hymeninus Lev. 

Polyporus chryseus Lev. 

Polyporus versiporus Pers. 

Polyporus tenax Lev. 

Polyslictus florid emus Berk. 

Polystictus candidns Lev. 

Pavolns granulosus Lev. 

Rudulum trachyodon Lev. 

Btereum villosum Lev. 

IS ter cum Goudotianum Lev. 

Stereum vitclinum Lev. 

Corticium roseum Fries. 

Lycoperdon pyriforme Pers. 

Bovista fusca Lev. 

No other extensive list of Colombia have been made, although an 
exhaustive search of the literature would probably show that a few 
additional species have been reported. 

The collections turned over to me by Dr. Chardon yield twenty- 
nine rather positive identifications. A few collections were impos¬ 
sible to identify due to one cause or another, but mainly attributable 
to the very scanty descriptions extant. It is of interest to note that 
the list recorded by Leveille contains not a single duplication of the 
species listed by Hooker, and further that the list here presented du¬ 
plicates, so far as can be learned at present, only three species listed 
by Hooker and not a single species listed by Leveille. A study of 
Leveille *s specimens would probably show some duplications, however, 
since the larger number of those he described are either known only 
from the original collection or are not to be considered as well 
known species under the name he applied to them. 

H YM ENO MYOETES 

Family 1. Auriculariaceae 

355. Aurtcularia aurtcula-judae (Bull.) Schroet. Krypt. Fr. Sehles. 

3:38. 1889. 

On fence post. 

Antioquia: Pedrero, No. 86, May 25, 1926. 
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Family 2. Dacryomycktageae 

*356. (tuepinia fissa Berk. Ann. Mag. Nat. Hist. 10 : 383. 1842. 

On dead wood. 

El Valle: Cordillera Occidental, No. 500 9 June 11, 1929. 

This is a fine collection. Patouillard (Tab. Anal. No. 689. 1889). 
gives spore measurements considerably shorter than in these speci¬ 
mens and infers that the spores are one-celled. This collection has 
spores 12-35 x 5-6 u, and distinctly 4-celled. Ilis figure represents 
the species quite well, although the tips in these specimens are some¬ 
what less lobed than in his figure, 

*357. (tuepinia sPATiiULARiA (Schw.) Fries, Blench. Fung. 2:32. 
1828. 

On dead wood. 

El Valle: Zarzal No. 384, May 13, 1929. 

Santander: Puerto Wilehes, No. 152, June 18, 1926. 

Family 3. Olavariaceae 

*358. Pterula plumoka (Kehow.) Fries, Linnaea 5:532. 1830. 

On dead bark. 

El Valle: Cordillera Occidental, No. 738, June 11, 1929. 

Family 4. Tiielephoraceae 

*359. Stereum australe Lloyd, Myc. Writ. 4 Letter 48:30. 1913. 

On dead wood. 

El Valle: 33 km. south of Cali No. 367, May 14, 1929; Zarzal No. 
386 , May 31, 1929. 

Family 5. Polyporaceae 

360. Daedalea repanda Pers.; Gaud. Voy. Freyc. 168. 1826. 

On dead wood. 

El Valle: Zarzal, No. 39J, May 31, 1929. 

This collection is not typical of the species. 

*361. Favolus brasilensis Fries, Blench. Fung. 44, 1828. 

On dead wood. 

El Valle: Between Cerrito and Palmira, No. 350, May 23, 3929. 

*362. Favolus rhipidium Berk, in Hooker’s London Jour. Bot. 
6:319. 1847. 

On dead wood. 

Toljma : lbagn£ v No. 565, June 20, 1929. 
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363. Hexagona tenuis (Hook.) Fries, Epicr. Syst. Mye. 498. 1838. 
On dead wood. 

El Yalle: Between Cerrito and Palmira, No. 365 , May 23, 1929. 

On dead limbs Mangifcra indica L. 

El Valle: 13 km. south of Cali, No. 366, May 14, 1929. 

*364. Lenzites striata (Sw.) Fries, Epicr.'Syst. Mvc. 406. 1838. 

On dead wood. 

Santander: Magdalena River, 144, June 17, 1926. 

Cundinam arca : Along Funza River, 682 , July 11, 1929 
El Valle: Zarzal No. 387, May 31, 1929. 

The plants in collection number 114 are thin and the lamellae 
rather close. Otherwise the agreement with the species is close. 
Specimens in number 682 are more typical, but decidedly gray on 
the upper surface. Number 387 is quite typical. 

*365. Polyporus fimbriatus Fries, Linnaea 5:520. 1830. 

On dead wood. 

El Valle: College N. S. de los Andes above Cali, No. 455, June 

9, 1929. 

In number 455 the hymenium is smooth toward the margin 
of the pilous and shows slight pore formation toward the base. 
Hydnum muUifidum (Ivlotzseh) P. Heim, is a synonym, and collec¬ 
tions arc often more liydnoid than polyporoid. 

*366. Polyporus gilvus (Schw.) Fries. Elench, Fung. 104. 1828. 

On dead wood. 

El Valle: Cordillera Occidental, No. 501, June 11, 1929. 

*367. Polyporus ijiksuttts (Wulf.) Fries. Syst. Myc. 1:367. 1821. 

On dead wood. 

El Valle: Santa Ana No. 376 , May 20, 1929; Zarzal No. 465, May 
31, 1929; Buenaventura, No. 224 , May 8, 1929. 

*368. Polyporus lignosus Koltzsch, in Fries, Epicr. Syst. Myc. 471, 
1838. 

On dead wood. 

Santander: Magdalena River, No. 161, June 18, 1926. 

This species differs from P . zonalis Berk, to which it is often 
referred, in that the context hyphao are thin-walled, but 3-6 u dia¬ 
meter, and with frequent cross walls. In that species they are up 
to 9 u diameter, the walls are very much thickened, and no cross 
walls are present. 
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*369. Polyporus maxtmus (Mont.) Overtliolts, Scientific Sur. Porto 
Rico & Virgin I si. 8:164. 1926. 

On dead wood. 

CuNDiNAMAkOA: Juntas do Apulo, No. 691, July 11-13, 1929. 

A common species of the tropics. Usually large and thin and 
with the hymenium considerably toothed. 

*370. Polyporus ocoidentalis Klotzsch, Linnaea 8:486. 1833. 

On dead wood. 

Santander: Magdaena River, near Puerto Wilches, Chardon No. 
162, June 18, 1926. 

Antioquia : Pedrero, No. 87, May 25, 1926. 

Chardon’s number 87 is immature and rembles P. hirsuius. 

*371. Polyporus omphalodes P>erk. Kooker ? s Long. Jour. Bot. 
16:172. 1856. 

On leaf mold in the forest, perhaps attached to buried wood. 
Santander: Magdalena River, No. 136, June 15, 1926. 

The specimens so referred have a smoky-isabelline, zonate, slightly 
pubescent, reniform pilous up to 2.5 cm. broad, on a slender vetutinate 
stem 3-8 cm. long, 1-3 mm. thick. Spores sub-globose, brown, not 
truncate, strongly cchinulate, 10-12 u diameter. Lloyd says the 
spores of this species are smooth. The species was included in 
Forties , along with other similar tines, in Saccardo J s Sylloge. 

372. Polyporus pin situs Fries, Elench. Fung. 95. 1828. 

On dead wood. 

Antioquia: Ravine in Finea 4 ‘Sorrento’’ Poblado, No. 46, May 16, 
1926. 

El Valle: College N. S, de los Andes above Cali, No. 456, June 
9, 1929. 

Tolima: Jbague, No. 551, June 20, 1929. 

Chardon’s numbers represent the form with pale colored hy- 
menium. The form with the dark hymenium was not among these 
collections. The species is not always easily distinguished from 
P. versicolor . Number 551 is an intermediate form. 

373. Polyporus sanguineus (L.) Fries, Epicr. Syst. Mye. 444. 1838. 
On dead wood. 

Antioquia : Road from Pedrero to Fredonia, No. 88, May 25, 1926. 
Santander : Magdalena River, No. 134, June 15, 1926. 
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El Valle: Buenaventura, No. 227, May 8, 11)20; Santa Ana, No. 
337, May 30, 1929. 

Chard on’s number 88 is hardly typical, lacking the smooth pileus 
surface usually so characteristic of the species and shown in all 
the other collections. It is hardly thick enough, however, for 7\ 
cinnabarinus . 

A common species in the tropics. 

*374. Polyporus versicolor (L.) Fries, Syst. Myc. 1:308. 1821. 

On dead wood. 

ANTiocpUA: El Pohlado, No. 7!), May 20, 1920. 

El Valle: College N. S. de los Andes above Cali No. 4(i? dune 
9, 1929. ■ 

*375. Tk.n metes mollis ( Sommerf.) Fries, Ilyin. Eur. 583. 1874.. 

On fence post. 

Ec Valle: Cordillera Occidental No. .10-7, dune 11, 1929. 

370. Tkametes ijydnoides (Sw.) Fries, Spier Syst. Myc. /20, 1838. 
On dead wood. 

El Valle: Zarzal, .72/, May 13, 1929. 

Family 0 Aoaricaoeae 

*377. Panes arms Fries, E])icr. Svst. Myc. 398. 1838. 

On dead wood. 

El Vat.le : San Pedro, north of Buga, No. 7 . 76‘, dune 4. 1929. 

*378. Panus strioelltts (Berk. & Curt.) n. comb. 

Leniinus strigellus Berk. & Curt., dour Linn. Soc. 10: 302. 1808. 

On dead wood. 

Santander: Puerto Wilches No. 151, June 18, 1920. 

The gills are not serrate in the species. It appears like a small 
form of Panus rudis Fries. 

*379. Panus veluttnus Fries, Epicr. Syst. Myc. 398. 1838. 

On dead wood. 

Santander: Puerto Wilches, No. 157, June 18, 1926. 

El Valle: Buenaventura, No. 223, May 8, 1929. 

While often referred to Lentinus, the species is better placed in 
Panus since the gills are not serrate. 
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380. ScHizoPHYLLUM alneum (L.) Schroet. Krypt. FI. Schles. 
31:553. 31:553. 1889. 

On dead wood and on bamboo trunks. 

El Valle : 13 km. south of Cali. No. 235 > May 14, 1929; near Cali, 
No. 308 , May 21, 1929; Zarzal No. 385 , May 31, 1929. 

G ASTEROM YCETES 

Family 1 — Nidulariaceae 

*381. Cyathus pokppigti Tul. Ann. Sci. Nat. 111. 1:77. 1844. 

On rich soil. 

Anttoquia : Medellin, No. 80 , May 21. 1926. 

*382. Cyathus rtkkcokeus (Schw.) DeToni, in Sacc. Syll. Fung. 
7:40. 1888. 

On horse dung. 

Antioquia: Medellin, No. 30 , May 8, 1926. 

Family 2 — Lycoperdaceae 

*383. Lycoperdon pustllum (Blatsch) Fries, Syst. Myc. 3: 33. 1821. 

On the ground. 

El Valle: Gardens at Ran Fernando, near Cali, No. 731 , May 18, 
1929. (det. W. C. CokerV 

* 

*384. Calvatja cyathiformik (Bose.) Morgan. 

On the ground. 

Cundinamarca : Wet meadows above Salto de Tequendama, No. 732 , 
July 6, 1929, (det. W. C. Coker). 
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EXPLANATION OF PLATES 

PLATE XXX 

(CentriLuted by Dr. W. 11. Weston, of Harvard University) 

Synchytrium Phaseoli sp. nov. 

A. Section of the stem of Phaseohut vesiitn& Hook, with the peripheral tissue 

showing numerous gall-like outgrowths surrounding the sori of the 
fungus. Mag. 15x. * 

B. Portion of a. similar section, more highly magnified, showing immature 

galls not yet opened, in one a portion of the sporangial mass still 
remaining. Mag. 50x. 

O. Galls more highly magnified showing thoiT structure and relation to the 
superficial tissue of the stem. Mag. 75x. 

D. Two galls, very superficial in this case, showing their relation to the host 
tissue, the structure of their walls, and a fragment of the delicate 
membranous, lining wall which surrounds the sorus of sporangia. Mag. 
75x. 

.E. Sporangia, rounded out after being freed by the ruptuTe of the gall, 
showing typical shapes and sizes. Mag. 500x. 

F. Similar sporangia, recently cleaved out within the sorus, showing angular 

contour and flattened faces of contact. Mag, 500x. 

G. Two sporangia of Synchytrium aequatoriensis Bvdow for comparison show¬ 

ing tlieir much larger size. Mag. 500x. 
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PLATE XXXI 

(Contributed by Dr. W. H. Weston, of Harvard University) 

Albugo Ghardoni sp. nov. 

A. Photograph of leaf of Cleomc anomaln II. B. K. showing the conspicuous 

pustules of the fungus chielly at the bases and tips of the leaflets, 
scattcringly along the mid rib, with a few even on the petiole, x 1 /^ 
natural size. 

B. Tip of an infected leaflet showing the conspicuous, crowded, erumpent 

pustules of the fungus, some of them already open, scattering masses 
of spores. Natural size. 

C. A conidiopliore from a pustule not yet emerged, still young, just begin¬ 

ning to form the first conidium. Mag. 500x. 

D. A similar eonidiophoro with its eonidium fully developed, and below it 

a collar-liko zone looking as if the conidi opliore were elongating by 
proliferation. Mag. 500x. 

E. A* developing eonidiophoro, the form and structure of which seern to in¬ 

dicate that proliferation is taking place. Mag. f>00x. 

F. Older eonidiophoro, bearing a eonidiuni, recently formed and showing no 

differentiation of all thickness as yet. The eonidiophoro appears as 
if it had developed in successive segments by proliferating. Mag. 500x. 

G. A similar conidiopliore, the maturing eonidium just beginning to show 

the differentiation in wall thickness. Mag. 500x. 

H. A similar eonidium, the wall now fully differentiated. Mag, 500x. 

I. Mature eonidiophorcs showing typical form and structure. Mag. 500x. 

J. Terminal eonidia showing characteristic, size, structure, and thickness of 

wall. Mag. fiOOx. 

K. Later eonidia showing structural features and the distinctive wall thick- 

oning. Mag. 500x. 

L. Copy of Lagerlieim’s figure of a eonidium of A. tillacac with wall thick¬ 

ening of the same general type as that of A. Chardoni. Mag. unknown. 

PLATE XXXII 

A. Leaf of Br amelia Fin quin. L. with lesions produced by Prltella insignia 

sp. now An ascus with spores. 

B. Astcrina mclasl omatis on Mieonia leaf. 

C. Showing distribution of Flaeoastorina antioquensis gen. ri. sp. nov. on 

Mieonia desmantha D. C. 

D. Cross section of stroma showing arrangement of loculi in Placoastorina 
. antioquensis. Toro. 

E. Perithoeium, ascus and spores of Fhaeostigme Isa&anum sp. nov. 

F. A vermiform appendage of Irene sororcula (JSpeg.) Stev. 

PLATE XXXIII 

A. Leaves of Tontanea caneseens (Willd.) Stand ley showing distribution of 

fungus Irenina obtnsa sp. nov. A sporo of fungus. 

B. Leaf of Mieonia Toroi Gleason showing red discolorations caused by As¬ 

tcrina TJribei sp. nov. 

C. Showing necrotic lesions on leaf produced by Asterinclla outioquencis 

sp. nov , 

D. Distribution of Asterina Bulhieiae on leaf. 
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PLATE XXXIV 

(Photographs by W. R. Fischer, of Cornell University) 

A. Ulcodothis andina sp. nov. on leaf of Milcania Muiziana. 

B. Trabutia calarcana sp. nov. on leaves of undetermined Malphigiacoae. 

C. Trabuticlla Diaaii sp . nov . on leaves of Machacrium 8p. 

D. Phyllachora Lasiacis Sydow on leaf of Lasiacis sp. 

E. Sphacrodothis coltimbiensis sp. nov. on leaf of Pcnnisctum bambusiforme. 

F. Phyllachora bonariensis Spcg. on leaves of Guad.ua latifolia. 

PLATE XXXV 

(Photographs by W. R. Fischer, of Cornell University) 

A. Phyllachora pcrlaia Sydow on portion of a leaf of Polymnia curylepis. 

B. Camillca glob os a (Lev.) Lloyd on dead wood. 

C. Clypcatrabutia montserralis sp. nov. on leaf of Parscola coerula (x5). 

D. Phyllachora Toroi sp. nov. on leaves of Cestrvm lauriftrum. 

E. Phyllachora vallccaucana sp. nov. on leaf of Buctlncria sp. 

F. Camillca cyclops Mont, on dead wood. 


PRELIMINARY HOST INDEX OF COLOMBIAN FUNGI 


Abutilon umbellatum 

Puce inia heterospora, 325 
Acalypha sp. 

Oercospora profusa, 291 
Aciotes indecora 

Oercospora erythrogena, 286 
Adenaria floribunda 

Aeeidium Adenariao, 341 
Adenaria floribunda purpurata 
Aeeidium Adenariae, 341 
Aeschynomene americana 

Phakopsora ? Aoschynomenis, 303 
Aeschynomene sensitiva 

Phakopsora ? Aeschynomenis, 303 
Ageratum conyzoides 

Puccini a eonocJinii, 321 
Albugo Tragopogouis, 221 
Ageratum conyzoides var. 
inaequipaleaeeum 

Puccinia conoclinii, 321 
Agrostis perennans 

Puccinia poculiformis, 332 
Puccinia Rharnni, 333 
Albizzia malacocarpa 

Oreonectria tucumanensis, 241 
Allium cepa 

Macrosporium parasiticum, 281 
Macrosporium porri, 281 

Alpinia sp. 

Catacauma Renealmiae, 250 

Alternanthera polygonoides 
Albugo Bliti, 219 
Amaranthus gracilis 
Albugo Bliti, 219 
Amaranthus spinosus 
Albugo Bliti, 219 * 


Ambrosia artemisifolia 

Phyllachora Ambrosiae, 207, 258 
Ambrosia peruviana 

Cercospora Ambrosiae, 282 
Phyllachora Ambrosiae, 258 
Ampelidaceae indet. 

Puccinia dubia, 323 
Amygdalus persica 

Tranzschelia punctata, 308 
Andropogon sp. 

Horosporium Syntherismae, 206 
Aniba perutilis 

Phyllosticta Anibae, 204 
Annona Cherimoliae 

Uredo Cherimoliae, 344 
Annona murichta 

Leprieurina Winteriana, 278 
Anoda cristata 

Puccinia heterospora, 325 
Puccinia Anodae, 318 
Anoda hastata 

Puccinia Anodae, 318 
Puccinia heterospora, 325 
Anthoxanthum odoratum 

Puccinia poculiformis, 332 
Anthurium scandens 

Phyllachora Engleri, 208 
Anthurium sp. 

Uredo Anthurii, 343 
Apium graveolens 

Cercospora Apii, 283 
Apium tematum var. ranunculifolium 
Uredo cundinamarcensis, 344 
Artocarpus communis 
Uredo Artoearpi, 343 
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Asclepias curassavica 

Uromyces Asclepiadis, 312 
Asterinella antioquensis 

Phaeostigme Isazanum, 234 
A vena sativa 

Puccinia, poculitormia, 332 
Puccinia ltnamm, 333 
iJstuago Avenae, 297 
Axonopus o^upaivus 
Puccinia Jevis, 327 


Baccharis anomala 

Uredo Baclmridis-anomalae, 344 
Baccharis bogotensis 

Puccinia Montserrates, 330 
Baccharis cassinaefolia 
Pucci uia evade us, 324 
Baccharis floribunda 

Dothidella tinctoria, 247 
Puccinia Montoyae, 330 
Puccinia caeomatiformis, 319 
Septoria Pringrae, 278 
Baccharis geuistelloides 

Dothidella tinctoria, 202 
Baccharis Lehmanni 

Dothidella tinctoria, 247 
Baccharis nitida 

Puccinia Ancjzari, 318 
Baccharis oronocensis 

Puccinia Mayerbansi, 329 
Baccharis polyantha 

Delhi del la tinctoria, 202 
Puccinia caeomatiformis, 319 
Baccharis rhexioides 

Puccinia Baccbaris-rhexioides, 319 
Baccharis sp. 

Dothidella tinctoria, 247 
Bamhusaceae indet. 

Melanochlamys leucoptera, 208 
Bastardia viscosa 

Puccinia heterospora, 325 
Beta vulgaris 

Cercospora beticola, 283 
Beta vulgaris var. cicla 
Cercospora beticola, 283 
Bidens pilosus 

Cercosj)ora mega 1 opotainica, 288 
Septoria Balansae, 208 
Uromyces bidentis, 313 
ITromyces bidenticola, 313 
Bidens squarrosus 

ITromyces bidonticola, 313 
Bidens sp. 

Stilbella flavida, 293 

Bignoniaceae 

Prospodium appendiculatum, 310 

Blechnum blechnoides 

Uredinopsis Mayoriana, 303 
Blechum Brownei 

Puccinia Ruelliae, 334 
Blechnum occidental© 

Milesina Blecbni, 303 


Bocconia frustescens 

Colcosporium Boeconiae, 305 
Puccinia Boeconiae, 319 
Boerhaavia coccinia 

Albugo plat en sis, 207 
Boerhaavia erecta 

Albugo platensis, 207 
Boerhaavia paniculata 
Albugo platensis, 207 
Bomarea Caldasii 

Aecidium Bomarea e, 340 
Bomarea potacocensis 

Aecidium Bomareao, 340 
Bombax sp. 

Puccinia Bombacis, 319 
Borreria eryngioides 

PorouoHpora Borreriac, 207 
Borreria laevis 

Puccinia. lateritia, 327 
Borreria latifolia 

Puccinia lateritia, 327 
Borreria tenella 

Uromyces Oruchoti, 314 
Brachistus hebephyllus 
Puccinia Ortizi, 330 
Brachypodium mexicanum 

Puccinia snbdigitata, 337 
Brassica juncea 

Cercospora Bloxami, 283 
Brassica oleracea 

Alternaria Brassicae, 212 
Mycosphaerella. brassicola, 212 
Bromeiia pinguin 

Peltella insignis, 233 
Bromus unioloides 

Puccinia clematidis, 321 
Buettneria carthaginensis 
Puccinia filopes, 324 
Buettneria sp. 

Phyllachora vallccaucana, 264 
Bunchosia cornifolia 

Cercospora byrsoniamatis, 284 


Caesalpiniaceae 

Cercospora spbaeroidea, 293 
Meliola Kudolpbiae, 239 
Calea glomerata 

ITeterosporium paradoxum, 208 
Uredo Oaleae, 344 
Canna coccinia 

Puccinia Cannae, 320 


Canna sp. 

Puccinia Cannae, 320 

Caonopia latifolia 

Echidnodes Caiccdoiana, 210 
Capriola Dactylon 

Puccinia Cynodontis, 322 
Capsella Bursa-pastoris 
Albugo Candida, 220 
Capsicum annum 

Alternaria Solani, 213, 280 
Cercospora Capsici, 212 
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Capsicum baccatum 

Aecidium Capsici, 841 
Corcospora Capsici, 285 
Puccinia Capsici, 820 
Capsicum frutescens 

Cercospora Capsici, 285 
Capsicum sp. 

Puccinia Gonzalezi, 325 
Cardiospermum sp. 

Puccinia Aroehavaletae, 318 
Carica Papaya 

Asperisporium caricao, 212, 296 
Cassia graudis 

Corcospora siinulata, 292 
Cassia hirsuta 

Cercospora sinmlata, 292 
Cassia leptocarpa 

Cercospora Cassiac, 284 
Cassia occidentalis 

Cercospora paulensis, 291 
Ervsiphe Polygon!, 233 
Cattleya sp. 

Oolletotrichum Orchidearum, 208 
Cavendishia cordifolia 

A chord] a Toroana, 247 
Cavendishia pubescens 

Pestalozzia Oavendishiae, 277 
Cavendishia sp. 

Aehorella Toroana, 212, 248 
Cenchrus echinatus 

Puccinia Cenchri, 821 
Oestrum parviflorum 

Phyllaehora Toroi, 268 
Uromyces Costri, 313 
Oestrum sp. 

Uromyces Cestri, 313 
Chaenocephalus arboreus 
Puccinia Sarnperi, 384 
Chaetochloa geniculata 
Ephelis mexicana, 278 
Puccinia substriata, 337 
Chaetocloa scandens 

Puccinia cameliae, 320 
Chamaesyce brasiliensis 

Uroinvces proerninons, 317 
Chamaesyce hirta 

Uromyces proeminens, 317 
Chaptalia nutans 

Phyllachora microtheles, 261 
Chelonanthus acutangulus 

Sphaerodothis antioqueusis, 266 
Chusquea scandens 

Sphaerulina fcrruginosa, 267 
Chusquea sp. 

Roumegueria Goudotii, 202 

Cissampelos sp. 

Uromyces Cissampelidis, 206, 313 

Cissus slcyoides 

Endopbyllmn circumscriptum, 339 

Cissus sp. 

Endophyllum circumscriptum, 339 

Citrus aurantifolia 

Phyliosticta auraniiieola, 277 


Citrus aurantium 

Sphaceloma Fawcetti, 210 
Citrus sinensis 

Pemeillium digitatum, 212 
Cleome anomala 

Albugo Chardoni, 222 
Clibadium surinamense 

Endophyllum deooloratum, 339 
Clibadium surinamense var. asperum 
Endophyllum decoJoratum, 339 
Clidemia impetiolaris 

Dothidina sphaerospora, 212 
Clidemia umbra ta 

Polystigma nigro-viride, 211 
Clusia sp. 

Coccomyces Clusiae, 203 
Stictis foliicola, 203 
Septogleum Clusiae, 204 

Cocos nucifera 

Pestalozzia palmarum, 210 
Coffea arabica 

Aithaloderma longisetuin, 239 
Cercospora coffeicola, 285 
Corticium koieroga, 213 
Noctria tropica, 1212 
Paracapnodium brasilense, 239 
Rosellinia bunodes, 209, 272 
Stilbella flavida, 295 
Nylaria polymorpha, 211 
Convolvulaceae indet. 

Puccinia coin ohulaceae, 322 
Cordia corymbosa 

Dimeriella Cordiae, 234 
Cordia cylindrostachya 
Uredo cordiorum, 844 
Cordia ferruginea 

Alveolaria Cordiae, 840 
Dimeriella Cordiae, 234 
Cordia lanceolata 

Dimeriella Cordiae, 284 
Cordia laxiflora 

Alveolaria Cordiae, 340 
Coriaria thymifolia 

Cercospora, Ooriariae, 284 
Cortaderia radiuscula 

Endotrabutia tequendamensis, 270 
Crassina elegans 

Cercospora atrieineta, 283 
Crotalaria anagyroides 
Uredo Theresiae, 346 
Croton gdssypifolius 

Phakospora columbiana, 304 
Cucurbita Pepo 

Peronoplasmopara eubensis, 224 
Cupania sp. 

Trenina Wrigbtii, 237 
Cuphea serpyllifolia 
Uredo Cupheae, 344 
Cuphea strigulosa 

Uredo Cupheae, 344 
Cyathula achyranthoides 
Uredo Cyathulae, 345 
Cyperus diffusus 

Puccinia subcoronata, 337 
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Cyperus caracasanus ; 

Puecinia Oypcri, 325 

Cyperus globulosus 

Puecinia Oypcri, 3215 ; 

Cyperus ferax 

Puecinia canal ieulata, 320 
Credo nocivioeola, 346 
Cyperus sp. 

Puecinia ahrepta, 3IS 


Dactylis glomerata 

Funmgo vagans, 2S1 

Dennstaedtia rubiginosa 

Milesina Pennstaedtiae, 303 

Desmodium cajanifolium 

Woroninella amagense, 200 

Desmodium mexicanum 

Promyces Tledysari-panieiilata, 314 

Desmodium tortuosum 

Oidimii erysipboidcs, 208 
UromyeCH TTodysari panieulati, 314 
Woroninella amagense, 209 
Dianthus caryophyllus 

ireterosporiuin ochinulatum, 212 

Dicranopteris flexuosa 

Pothidella portorieensis, 247 

Dichromena ciliata 

Pnccinia Dichromenae, 323 

Dichromena polystachys 

Pnccinia Dichromenae, 323 

Dichromena radicans 

Puccinia Dichromenae, 323 

Dichromena sp. 

Pucciitia Dichromenae, 323 

Dioscorea sp. 

PhvlJaehora l T ]ei, 261 

Drymaria cordata 

M vcosphaerclla Prymariae, 207, 267 


Elephantopus mollis 

Coleosporium Elephantopodis, 306 

Elephantopus scaber 

Coleosporium Elephantopodis, 306 

Elephantopus sp. 

Coleosporium Elephantopodis, 205, 
306 

Eleutheranthera ruderalis 
Pnccinia Melanipodii, 329 
Epidendrum machrostachyum 

CoJIetotrichum Orchidcarum, 208 

Epidendrum spec. 

TJrcdo Guacae, 345 
Erechtites valerianaefolia 
Cercospora Ercchtitis, 286 
Erigeron bonariensis 

Aecidium Spegazzinii, 343 
Aecidium Erigerontis, 342 
Erigeron spathulatus 

Cercosporella cana, 279 

Erigeron uliginosus 

Puecinia doloris, 323 


Eriochloa punctata 

Pliyllaehora Erioehloac var. colum- 
b ion sis, 256 
Eriosema spec. 

Woroninella eriosematis, 210 

Erythrina glauca 

Cercospora Erythrinae, 286 
Dieheirinia binata, 311 
Erythrina sp. 

Cercospora Erythrinae, 286 

Espeletia corymbosa 

Pliyllaehora Espeletiae, 207 
Eupatorium ballotifolium 
Pnccinia Eupatorii, 324 
Eupatorium columbianum 

Puecinia Eupatorii-coluinbiani, 324 

Eupatorium conyzoides 

AUmgo Tragopogonis, 221 
Cronartiiim praelongum, 304 
Eupatorium densum 

Pnccinia conoclinii, 321 
Eupatorium guadalupense 
Pnccinia conoclinii, 321 
Eupatorium inulifolium 

Cronartiiim praelongum, 304 
Irene sororeula, 235 
Eupatorium iresinoides 

Pnccinia conoclinii, 321 

Eupatorium macrophyllum 

Coleosporium Eupatorii, 306 

Eupatorium morifolium 

Cronartiiim praelongmn, 304 

Eupatorium obscurifolium 

Aecidium paramense, 343 

Eupatorium odoratum 

Cronartiiim praelongmn, 304 

Euphorbia orbiculata 

Promyces Mavorii, 316 

Eupatorium pomaderrifolium 

Cronartimn praelongum, 304 
Septoria albo-maculans, 205 
Eupatorium popayanense 

Cronartium praelongum^ 304 
Dothidclla tinctoria, 247 
Eupatorium pycnocephalum 

Pnccinia eupatoriirola, 324 

Eupatorium Schiedeanum 

Pnccinia cupatoriieola, 324 

Eupatorium sp. 

Cronartium praelongum, 304 
Puecinia narinensis, 330 
Pnccinia tolimensis, 338 
Septoria albo-rmiculans, 276 
Eupatorium tacotanum 

Cronartium praelongum, 304 
Robledia tetraspora, 2.12 
Eupatorium tacotanum var. 
trineurolopis 

Eiianteiinaria tropieicola, 239 

Eupatorium tequendamense 

Cronartium praelongum, 304 

Eupatorium thyrsigerum 

Cronartium praelongum, 301 
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Eupatorium turbacense ovalifolium 

Puccinia Melampodii, 329 
Puccinia tolimensis, 338 

Eupatorium vargasianum 

Puccinia conoclinii, 321 


Ficus Carica 

Oerotelium Fici, 307 
Fimbrystilis annua 

Puccinia Fimbrystilidis, 324 
Fimbrystilis diphylla 

Ointraetia axicola, 207, 299 


Galactia striata 

Phyllachora Galactiae, 258 
Phyllachora Ospinac, 258 
Galinsoga caracasana 

Erityloma Galinsogae, 208, 300 
Oidium erysiphoides, 208 

Gaultheria anastomosans 

Exobasidium Gaylussaeiae, 207 
Geranium hirtum 

IT redo unilateral is, 347 
Geranium mexicanum 

Uredo unilateralism 347 
Geranium multiceps 

Aecidium bogotense, 341 
Puccinia bogotensis, 319 
Gossypium barbadense 

Oerotelium dosmium, 307 
Gossypium hirsutum 

Oerotelium desmium, 307 
Gossypium peruvianum 

Oerotelium desmium, 307 
Gossypium religiosum 

Oerotelium desmium, 307 
Gossypium sp. 

Oerotelium desmium, 307 
Gouania polygama 

Oatacauma contractum, 250 
Gouania sp. 

Puccinia Gouaniae, 325 
Gramineae (indet.) 

Phyllachora tequendamensis, 257 
Guadua latifolia 

Phyllachora bouarionsis, 257 
Orbilia locisimiarum, 226 
Guazuma ulmifolia 

Phyllachora Guasutnae, 264 
Gurania sp. 

TTromyces Guraniae, 314 
Gymnoloniia quitensis 

Aecidium Gymnolomiae, 342 
Oidium erysiphoides, 208 

Gynoxis sp. 

Bagnisiopsis advena, 244 
Heliopsis buphthalmoides 
Aecidium Heliopsidis, 342 
Puccinia BimbeTgi, 319 
Hemidiodia ocimifolia 

Aecidhtm.Borreriae, 341 
Oercospora Hemidiodiae, 288 


Holcus Sorghum 

Puccinia purpurea, 333 
Hordeum vulgare 

ITstilago Hordei, 297 
Ustilago nuda, 297 
Hydrocotyle leucocephala 

Puccinia Hydrocotyles, 326 
Hydrocotyle quinqueloba var. Stella 
Puccinia Hydrocotyles, 326 
Hydrocotyle unibellata 

Puccinia Hydrocotyles, 326 
Hymenaea sp. 

Uredo Hymenaeae, 34.5 
Hypericum uiiginoso 

Uromyces Hyperici-frondosi, 315 
Hypoxis decumbens 

TTromyces affinis, 312 
Hyptis at'rorubens 

TTredo Hyptidis-atrorubentis, 345 
Hyptis capitata var. vulgaris 
Puccinia Hyptidis, 326 
Hyptis mutabilis var. polystachya 
Puccinia Hyptidis-mutabilis, 326 
Hyptis mutabilis spicata 

Puccinia Hyptidis-mutabilis, 326 
Puccinia Monthac, 330 
Hyptis pectinata 

Puccinia medellinensis, 329 
Hyptis verticillata 

Oercospora Hyptidis, 288 

Ichnanthus nemorosus 

Phyllachora pnneta, 211 
Imperata contracta 

Phyllachora antioquensis, 211, 256 
* Indigofera subulata 

Pavenelia Tndigoferae, 311 
I Indigofera suffructieosa 

Parodiella.pcrisporioides, 241 
Pavenelia Tndigoferae, 311 
! Inga adenophylla 

Pavenelia Tngae, 311 
Inga edulis 

Pavenelia Tngae, 311 
Inga ingoides 

Pavenelia Tngae, 311 
Inga sp. 

Belonopsis Tngae, 226 
Creoijectria tucumanensis, 242 
Nectria Tngae, 241. 

Pavenelia Tngae, 311 
Ipomoea batatas L. 

Albugo minor, 221 
Ipomoea aff. caldneura 

Albugo Ipomoeae-panduranae, 207 
Coleosijorium Ipomoeae, 306 
Puccinia crassipes, 322 
Ipomoea sp. 

Albugo Ipomoeae-panduranae, 220 
PucciTiia crassipes, 322 
Ooleosnorium Ipomoeae, 306 

Irenina vilis 

Dimerina eutTicha, 234 
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Iresine celosia 

Albugo Bliti, 220 
Cercospora Gilbertii, 287 
Iresine paniculata 

Uromyces Iresines, 315 
Iresine sp. 

Albugo Bliti, 207 
Puccini a macropoda, 328 
Ischaemum latifolium 

Homostegia Ischaomi, 266 
Phyllachora Isehaemi, 211 


Jacquemontia sp. 

Ooleosporium Ipomoeae, 306 
Jambos Jambos 

Puccinia Psidii, 333 
Jatropha gossypifolia 

Uredo jatrophicola, 345 
Justicia secunda var. intermedia 
Puccini a Fuhrmanni, 324 


Kyllinga brevifolia 

Uredo Kyllingac, 345 
Kyllinga odorata 

Uredo Kyllingae, 345 
Kyllinga sp. 

Uredo Kyllingae, 345 


Lactuca sativa 

Cercospora longissima, 212, 289 
Heptoria Lactueac, 278 
Lantana Camara 

Puccinia Lantanae, 326 
Lantana hispida 

Aecidium I^antanae, 342 
Melolia Lantanae, 238 
Puccinia Lantanae, 326 
Lantana lilacina 

Melolia Lantanae, 238 
Lantana sp. 

Melioia Lantanae 207, 238 
Lantana tiliifolia 

Puccinia Lantanae, 326 
Lantana trifolia 

Puccinia Lantanae, 326 
Lasciacis ruscifolia 

'Uromyces Jeptodermus, 315 
Lasciacis sorghoidea 

Uromyces leptodermus, 315 
Laciasis sp. 

Phyllachora Laciasis, 257 

Leonotis nepetaefolia 

Puccinia Leonotidis, 327 
Liabum bastatum 

Cercospora Liabi, 208 
Puccinia Liabi, 328 
Llabum igniarium 

Aecidium Liabi, 342 
Lipia americana 

Prospodium VonGunteni, 310 


Lupinus sp. 

Chrysoceiis Lupini, 307 
Lycopersicum esculentum 

Phytophthora infestans, 219 
Septoria Lycoperski, 210, 278 
Sclerotium Kolfsii, 210 


Machaerium angustifolium 

Phacoehorella sphaerospora, 252 
Pseudothis suheoccodcs, 271 
Malphigiaceae indet. 

Trabutia calarcana, 248 
Malvaceae indet. 

Puccinia heterospora, 325 
Pucciniosira pallidula, 340 
Malvastrum corchorifolium 

Puccinia malvacearum,. 328 
Malvastrum coromandelianum 
Puccinia Malvacearum, 328 
Malvastrum peruvianum 

Puccinia heterospora., 325 
Malvastrum sp. 

Puccinia Malvacearum, 328 
Malvastrum tricuspidatum 

Puccinia Malvacearum, 328 
Mandevilla mollissima 

Uredo MandevilJae, 345 
Manettia Toroi 

Aecidium Manettiae, 343 
Mangifera indica 

Oolletotrichuni gloeosporioides, 279 
Cercospora Mangi ferae, 289 
Manihot manihot 

Cercospora Henniugsii, 210, 288 
Cercospora Ccarae, 285 
Manihot sp. 

Uromyces Manihotis, 205, 315 
Manisuris granularis 
Puccinia levis, .‘>27 
Mariscus hermaphroditus 
Puccinia Marisci, 328 
Mariscus flavus 

Puccinia Marisci, 328 
Martiusia rubiginosa 

Uromyces neurocarpi, 316 
Medicago sativa 

Pseudopeziza medicaginis, 213 
Meibomia sp. 

Parodiella perisporioides, 241 
Meibomia purpurea 

Parodiella paraguayensis, 240 
Melanthera aspera 

Uromyces columbianus, 313 
Melanthera aspera var. canescens 
Uromyces columbianus, 313 
Melochia lupulina 

Cercospora Molochiae, 290 
Miconia aeruginosa 

Asterina Belluciae, 229 
Miconia ciliata 

Asterinella antioquensis, 232 
Miconia desmantha 

Placoasterina antioquensis, 229 
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Miconia longifolia 

Lembosia Melastomatum, 211 

Miconia sp. 

Corcospora erythrogena, 286 
Dothidina peribebuyensis, 245 
Miconia squamulosa 

Coscinopeltclla Montalvoae, 228 
Miconia theazans 

Cercospora melastomatis, 290 
Miconia Toroi 

Asterina Uribei, 231 
Mikania cordifolia 

Puccinia 8pegazzinii, 336 
Mikania Guaco 

Endophylloides portoriconsis, 340 
Mikania Ruiziana 

Uleodothis anditia, 246 
Mikania scandens 

Puccinia Bpegazzinii, 336 
Mikania sp. 

Puccinia Bpegazzimi, 336 
Mimosa alba 

Meliola bicornis, 238 
Ravonelia Moinsiana, 311 
Mimosa pudica 

Oercospora seusitivae, 292 
Mimosa sensitiva 

Kavenelia Mimosae-sensitivae, 311 
Monnina sp. 

Phyllachora aetjuatoriensis, 262 

Musa sp. 

Coccomyces Mu sac, 203 
Uloosporium musarum 210 
Myrcia acuminata 

Puccinia Psidii, 333 
Myrcia sp. 

Puccinia Psidii. 333 
Myrtaceae indet. 

Puccinia Psidii, 333 


Nasturtium officinale 
Albugo Candida, 207 
Nectandra glabrescens 

Phyllachora Litseac, 259 ‘ 
Nephrolepis pendula 

Milesina columbiensis, 303 
Urcdo Nophroicpidis, 346 
Nicotlana tabacum 

Cercospora Nicotianae, 290 
Notholcus lanatus 

Ustilago striaeformis, 298 


Oplismenus burmani 

Phyl lack ora puncta, 208 
Oplismenus hirtellus 

Phyllachora puncta, 255 
Oplismenus setarius 

Phragmocarpella Puiggarii, 208. 
Oplismenus sp. 

Stxlbella ilavida, 295 % 
Oreomyrrkis andicola 


Puccinia ruizensis, 334 

Oryctanthus botryostachys 
llromyces Urbanianus, 317 
Oryza sativa 

Holminthosporium Oryzae, 281 
Oxalis pubescens 

Puccinia oxalidis, 331 

Oxalis sp. 

Puccinia oxalidia, 331 

Oyedaea aff. buphthalmoides 

Puccinia Oyedoeae, 331 


Panicum barbinode 

Vromyces leptodermus, 315 
Panicum lanatum 

Phyllachora Mayorii, 211 
Uromyces leptodermus, 315 
Panicum iaxum 

Phragmoearpella Puiggari, 265 
Phyllachora microstroma, 211 
Panicum maximum 

Coniothyrium Panici, 276 
Corcospora fusimafculans, 287 
Panicum pilosum 

Phyllachora Pazschkeann, 208 
Panicum sp. 

Meliola Panici, 239 
Parseola coerulea 

Olypeotrabutin montserratis, 269 
Parsonsia Pinto 

Urodo Cupheao, 344 
Parsonsia racemosa 
IIredo Cupheao, 344 
Parsonsia sp. 

Uredo Cuphcao, 344 
Paspalum compressum 
Cerebella Paspali, 208 
Phyllachora paspalicola, 207 
Paspalum conjugatum 

Myriogenospora Bresadoleana, 248 
Phyllachora paspalicola, 254 
Puccinia tubulosa, 338 
Paspalum Fournerianum var. maximum 
Puccinia levis, J27 
Paspalum Humboldtianum 
Puccinia tubulosa, 338 
Paspalum macrophylura 

Puccinia Chaetoehloae, 321 
Paspalum paniculatum 

Phyllachora Molinae, 252 
Phyllachora inicrospora, 211 
Puccinia substriata, 337 
Puccinia tubulosa, 338 
Tilletia Uiei, 300 
Paspalum pilosum 
Puccinia levis, 327 
Paspalum plicatulum 

Phyllachora guianensis, 254 
Sphacelotheca Paspali-notaii, 299 
Paspalum postratum 
Puccinia atra, 318 
Paspalum virgatum 

Phyllachora guianensis, 254 
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Favonia paniculata 

Pueeiniosira palJidula, 340 
Pennisetum bam bus! forme 
Puccinia Cenchri, 321 
Sphaerodothis columbiensis, 265 
Pennisetum tristachyum 

Dydime.Ua Penniseti, 207. 

Pepo Moschata 

Psoudoperonospora ©ubensis, 211 
Persea gratisslma 

Irene Persea©, 211 
Phyllachora gratissima, 210, 260 
Persicaria hydropiperoides 

Puccini a Polygoni-Amphibii, 332 
Persicaria persicarioides 

Puccinia Polygoni-Amphibii, 332 
Persicaria punctata 

Puccinia PolygonbAmphibii, 332 
Phaseolus lunatus 

TJromyces append iculatus, 312 
Phaseolus sp. 

Cercospora canescoiis, 284 
Phaseolus vestitus 

Synchvtrium Phaseoli, 217 
Phaseolus vulgaris 

Cercospora faseolina, 287 
Urornyces nppendiculatus, 312 
Phleum pratense 

Puccinia poculiformis, 332 
Phthirusa pyrifolia 

Urornyces Phthirusae, 316 
Piper aduncum 

Cercospora portoricensis, 291 
Piper antioquiense 

Uredo I’eperomiae, 346 
Piper Hartwigianum 
Uredo Piperis, 346 
Piper hispidum 

Cercospora pipericola, 291 
Pithecolobium lanceolatum 

Meliola pithceolobicola, 239 
Raveuclia Pithecolobii, 312 
Plantago hirtella 

Septoria tovarcnsis, 278 
Plantago sp. 

Stil Bella flavida, 295 
Plantago tomentosa var. glabrescens 
Septoria inconspicua, 208 
Plnniiera alba 

Coleosporium domingense, 305 

Poa annua 

Puccinia epiphylla, 323 

Poa pratensis 

Puccinia epiphylla, 323 

Podocarpus sp. 

Corynelia oreophila, 209 

Polygonum acre 

Puccinia Polygoni-Aipphibii, 332 
Sphaeelotheca Hydropiperis, 298 
Polymnia glabrata 

Urornyces Polymniae, 817 
Phyllachora perlata, 207 


Polymnia eurylepis 

Phyllachora perlata, 207 
Portulaca oleracea 

Albugo Portulacae, 221 
Prunus Persica 

Taphrina deformans, 213, 225 
Pseudelephantopus spicatus 

Coleosporium Elepliantopodis, 306 
Pseudochinolaena polystachia 
Phyllachora pun eta, 255 
Psidium sp. 

Puccinia Psidii, 333 
Psoralea Mutisii 

Hyiichytrium aequatoriensis, 217 
Pteridium aquilinum 

Uredinopsis macrosperma, 303 
Pteris reflexa 

DoihideUa Stiibolii, 206 
Pteris sp. 

Cercospora jderidis, 291 
Pyrus Malus 

Cercospora Mali, 289 


Quainoclit angulata 

Coleosporium Ipomoeae, 306 
Quamoclit cinerea 

Coleosporium Ipomoeae, 306 


Randia sp. 

Irenina glabra, 236‘ 

Ranunculus pilosus 

Urocystis anemones, 300 
Relbuniuin hypocarpium 

Calloria quitensc, 208, 226 
Puccinia punctata, 333 
Rhynchosia longeracemosa 
Urornyces Policholi, 314 
Rhynchospora corymbosa 

Cintractia leucoderma, 300 
Rhynchospora polyphylla 

T T romyees antio<|uiensis, 312 
Ricinus communis 

Cercospora ricinella, 292 
Rosa spec. 

Actinonema Rosae, 276 
Cercospora rosaecola, 292 
Oidium leucoconium, 208 
Phragmidium disc Riorum, 310 

Rubiaceae 

Urornyces Crucheti, 314 

Rubus glaucus 

Spirechina Lagerheimii, 309 
Rubus peruvianus 

Spirechina cundinamarcensis, 309 

Rubus sp. 

Irene sororcula, 235 
Spirechina Lagerheimii, 309 
Spirechina Rubi-urticifolii, 309 
Spirechina variabilis, 309 
Spirechina columbiensis, 308 
Spirechina quitensis, 309 
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Rubus urticif olius 

Irene ealostroma, 235 
Spireehina Rubi-urticif olii, 309 
Spirechina Loeseueriana, 309 

Ruellia sp. 

Phyllaehora Ruelliae, 260 


Saccharum officinarum 

Bacterium vaseularum, 209 
Cercospora kopkei, 289 
Hypocrea rufa, 211, 243 
Leptosphacria Sacchari, 210, 268 
Melaneonium Sacchari, 210 
Thielaviopsis paradoxa, 212 
Salvia cataractarum 

Puccinia salviicola, 334 
Salvia cernua 

Puccinia paramensis, 331 
Salvia Mayoril 

Oidium erysiphoides, 208 
Puccinia salviicola, 334 
Salvia panciserrata 

Puccinia soleladensis, 336 
Salvia petiolaris 

Puccinia salviicola, 334 
Puccinia impedita, 326 
Sapindaceae indet. 

Puccinia Arechavaletae, 318 
Saracha edulis 

Puccinia Sarachae, 335 
Saracha Jaltomata 

Stilbella flavida, 293 
Scale insects 

Hypocrelia turbinata, 211 
Schistocarpha sp. 

Puccinia Schistoearphae, 335 
Scleria melaleuca 

Puccinia Scleriicola, 335 
Scleria sp. 

Puccinia Scleriicola, 335 
Serjania brevipes 

Puccinia Arechavaletae, 318 
Serjania membranacea 

Moliola integriseta, 238 
Phyllaehora insueta, 261 
Puccinia Arechavaletae, 318 
Serjania paniculata 

Phyllaehora insueta, 261 
Serjania sp. 

Puccinia Arechavaletae, 318 
Setaria scandens 
See Chaetochloa 
Sida rhombifolia 

Puccinia heterospora, 325 
Puccinia Malvaeearum, 328 
Sida spinesa 

Puccinia Smilacis, 335 
Smllax cumanensis 

Puccinia Smilacis, 335 
Smilax sp. 

Uromyces Smilacis, 317 
Solanum birtum 

Puccinia solanita'335 


Solanum melongena 

Phomopsis vexans, 277 
Solanum myrianthum 

Puccinia huallagensis, 325 
Solanum nigrum 

Oorcospora rigospora, 211, 292 
Solanum ovalifolium 

Puccinia solanita, 335 
Solanum sp. 

Puccinia solanita, 335 
Uredo tolimensis, 347 
tJromyces solani, 317 
Solanum stramonifolium 
Puccinia solanita, 335 
Solanum torvum 

Cercospora trichophilla, 294 
Puccinia huallagensis, 325 
Puccinia solanita, 335 
Solanum tuberosum 

Alternaria Solani, 280 
Phvtophthora infestans, 219 
Puccinia Pittieriana, 331 
Sorghum sp. 

Cercospora Sorghi, 293 
Spilantbes americana 

Puccinia spilanthicola, 337 
Spilanthes ciliata 

Puccinia spilanthicola, 337 
Puccinia Melampodii, 329 
Spilanthes urens 

Puccinia barren quillae, 319 
Sporobolus Bertoroanus 

Helminthosporium Ravenelii, 281 
Sporobolus indicus 

Helminthosporium Ravenelii, 281 
Sporobolus sp. 

Helminthosporium Ravenelii, 281 
Stachys Mayorii 

Puccinia pallidissima, 331 
Stachytarpheta cayennensis 

Endophyllum Stachytarphetae, 340 
Stenotaphrum secundatum 
Moliola Stenotraphi, 239 
Stipa Neesiana 

Puccinia poeuliformis, 332 
Stizolobium Deeringianum 
Cercospora Stizolobii, 294 
Symbolanthus daturoides 

Macrophoma Symbolanthi, 208 
Synedrella nodiflora 

Puccinia Melampodii, 329 
Stilbella flavida, 295 


Tagetes microglossa 

Oidium erysiphoides, 208 
Puccinia tageticola, 338 
Tagetes patula 

Puccinia tageticola, 338 
Tecoma spectabiiis 

Gnomonia Ospinae, 211, 268 
Teramnus uncinatus 
Uredo Teramni, 346 
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Tessaria integrifolia 

Uromyces megalospermus, 316 
Theobroma Cacao 

Clanostachys Theobromae, 205 
Verticil Hum ochro-rubrum, 280 
Circinella spinosa, 225 
Cunninghamella elegans, 225 
Tibouchina Bourgeana 

Niptera aureo-tincta, 208 
Tibouchina longifolia 

Bagnisiopsis tijut'enais, 212, 244 
Tibouchina sp. 

Doth idina peribebuyenais, 207 
Epiphvma neurophyllum, 208, 240 
Tontanea canescens 
Irenina obtusa, 236 
Torulinum ferax 

Uredo Torulini, 347 
Tradescantia cumanensis 

Urotnyces Commelinae, 314 
Tradescantia multiflora 

Uromyces Commelinae, 314 
Tricanthera gigantea 

Clypeotrabutia medellinensis, 269 
Trifolium repens 

« Polynthrineium trifolii, 282 
Uromyces nerviphilus, 316 
Triticum vulgare 
See T. aestivum 
Triticum aestivum 

Fumago vagans, 281 
1’ st i la go tritiei, 298 
Puccinia poeuliformis, 332 
Puccinia clematidis, 321 
TrP.icum aestivum var. kota 
Puccinia glumarum, 324 
Triumfetta semitriloba 

Pucciniosira pallidula, 340 
Triumfetta sp. 

Puccduiosira pallidula, 340 


Vaccinium sp. 

Spliaerodothis circumscriptum, 202 
Meliola nidulans, 238 
Valerianodes cayennense 

Endophyllum Stachytarphetae, 340 
Irenina vilis, 237 


INDEX 

Achorelia, 212, 248 
Actinonema, 276 
Aecidium, 341 
Aegerita, 296 
Agaricus, 202 
Aithaloderma, 239 
Albugo, 219 . 

Allantoneetria, 241 
Alternaria, 212, 213, 280 


Valerianodes mutabilis 

Irenina vilis, 237 
Valerianodes sp. 

Irenina vilis, 237 
Valota insularis 

Phyllachora insularis, 255 
Sphacelotheca Panici-leucophaei, 299 
Vanilla planifolia 

Calospora Vanillae, 206 
Gloesporium Vanillae, 204 
Uredo scabies, 208, 316 
Vernonia sp. 

Puccinia rotundata, 334 
Puccinia vernomae-mollis, 339 
Verbesina verbascifolia 

Puccinia cundinamarcensis, 322 
Vicia Faba 

Uromyces Fa bat?, 314 
Vigna luteola 

Uromyces appondiculatus, 312 

Vitex sp. 

Phyllachora Taruma, 260 

Vitis sp. 

Phakopsora vitis, 304 

Vitis vinifera 

Plasmopara viticoia, 213, 224 
Vochysia Lehmanni 

Phyllachora Lehmanniana, 204 


Wedelia caracasana 

Puccinia MeJampodii, 329 
Wedelia trichostephia 

Puccinia Melampodii, 329 
Wissadula periplocifolia 

Puccinia hcterospora, 325 


Zanthoxylon Fagara 

Irenina obesa, 236 

Zea Mays 

Giberella pulicaris, 242 
Ustilago Zeae, 211, 298 
Phyllachora Maydis, 211, 256 
Physarum javanicum, 214 
Puccinia pallesceus, 331 
Puccinia Sorghi, 336 
Zeugites mexicana 

Uredo Zeugitis, 348 


GENEBA 

Alveolaria, 340 
Apiospora, 206 
Arcyrta, 215 
Ascobolus, 225 
Ascoplianus, 211, 226 
Asperisporium, 212, 296 
Asterina, 206, 229 
Asterinella, 232 
Auricularia, 206, 211, 349 
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Bacterium, 209 
Bagnisiella, 203 
Bagnisiopsis, 212, 244 
Belonopsis, 226 
Boletus, 202 
Bovista, 204 


Calloria, 208, 226 
Oalospora, 206 
Calothyriolum, 233 
Oalothyrium, 233 
Oalvatla, 354 
Camilloa, 273 
Capiiodium, 209 
Catacauma, 250 

Cereospora, 208, 210, 211, 212, 282 

Cercosporella, 280 

Cerebella, 208 

Cerotelium, 307 

Ohaenoearpus, 203 

Chaotomiurn, 266 

Ohardonia, 295 

Chrysocolis, 307 

Oincinnobella, 275 

Ointrnctia, 207, 299 

Cireine'la, 225 

Clanostuchys, 205 

Olypeotrn butia, 269 

Coecomyees, 203 

Ooleodporium, 205, 301, 305 

Oolletotriehum, 208, 212, 213, 279 

Ooniothyrium, 276 

Oordyceps, 204 

Cortfe/ium, 204, 213 

Oorynelia, 209 

Cose i nope ltd la, 228 

Crater ium, 214 

Creonectria, 211, 241 

Cronartium, 304 

CunninghamelJa, 225 

Oyathus, 354 

Cyst-opus, 207 


Daedalca, 202, 211, 350 
Daldiuia, 211, 274 
Darluca, 208 
Dia tract ium, 270 
Dicheiriira. 311 
Didenna, 203 
Pidyniol'a, 207 
Dimerellu, 234 
Diinerinu, 234 
Di plod in, 213 
Dothidr.a, 202, 208 
Dot-bidrlla, 206, 247 
Dothid na, 207, 212,. 245 


Eehidnodes, 210 
Endopliyllum, 339 
Endophylloides, 340 * 
Endofcrabutia, 270 


Enertliema, 203 
Entyloma, 208, 300 
Ephelis, 278 
Epiphyma, 208, 240 
Erin el la, 226 
Erysiphe, 233 
Euantennaria, 239 
Exobasidium, 207 


Favolus, 204, 350 
Fomes, 202 
Fumago, 279 


Geaster, 206 

(Foeosporium, 204, 210, 213 
Gnomonia, 211, 268 
Giberolla, 242 
Guepinia, 350 

Helminthosporium, 212, 213, 281 

Hendersouia, 204 

Hemitrichia, 215 

HHerosporiuin, 208, '212 

Hexagona, 202, 351 

Hirneola, 202 

Homostegia, 266 

Hormosphaeria, 203 

Hydnum, 202 

Hyinenochaete, 206 

Ilvpocrea, 211, 243 

Ilvpo: rella, 211 

Hypoxylon, 203, 206, 211, 272 

Hvsterium, 203 


Ulosporium, 208 
Irene, 211, 235 
Jrouina, 236 


Kuehneola, 209 


Lamproderma, 203 
Lembcsia, 211 
Lentinus, 202, 204 
Lenzites, 203, 351 
Leocarpus, 203 
Leprieirrina, 278 
Leptoapharia, 210, 268 
Linochora, 276 
Lycogala, 210, 215 
Lycoperdon, 204, 354 


Mara amirs, 203 
Macrophoma, 208 
Maerosporium, 213, 281 
Marsrnia, .206 
Megalonectria, 242 
Melan coni urn, 210 
Melanochlamys, 208 
Meliola, 203, 207, 237 
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Milesina, 303 
Montagnella, 208 
Munkiodothis, 248 
Mycosphaerella, 207, 212, 266 
Myriogenospora, 248 


Napicladium, 281 
Nectria, 203, 212, 241 
Niptera, 208 
Nummularia, 203, 273 


Oidium, 208 
Ollulla, 204 
Ophiocladium, 279 
Orbilia, 226 


Panus, 353 
Paracapnoduim, 239 
Pa rod 5 el la, 240 
Pattfla, 226 
Peltellu, 233 
Penieillium, 212, 213 
Pcronoplfiamopara, 224 
Peronospora, 207 
Perrotia, 203 
Pestalozziu, 210, 279 
Peziza, 202, 203 
Phaeidium, 203 
Phaeoehorella, 252 
Phakopsora, 303 
Phaeostigme, 234 
Phragmidium, 310 
Phragmoearpolla, 208, 266 
Phoma, 275 
Phomopsis, 213, 277 

Phvilaehora, 204, 206, 207, 210, 211, 212, 
252 

Phylloaticta, 204, 277 

Physarum, 214 

Phytophthoru, 213, 218 

Plaeoasterma, 229 

Plasmopora, 213, 224 

Polyporus, 202, 203, 204, 211, 351 

Polystictis, 203, 204 

Polystigma, 211 

Polytrincduni, 282 

Poronia, 211 

Prospodium, 310 

Prou doperon ospora, 211 

Psev dopeziza, 213 

Pseudothis, 271 

Pterula, 350 

Pueninia, 205, 212, 301, 318 
Pueciniosira, 340 
Pythium, 213, 218 


Hadulum, 204 
liamularia, 280 
Jtavenelia, 311 
Rhabdospora, 204 
Robledia, 212 
Rosellinia, 209, 272 
Houmegueria, 202 


Sehizopliyllum, 354 
Selerothmi, 210 
Septogleum, 204 
Septoria, 208, 210, 213, 277 
Sorosporium, 206 
Sphacelomn, 210 
Sphacelotheca, 207, 298 
Spliacrodothis, 202, 212, 265 
Sphaerotheca, 234 
Sphaorostilbe, 242 
Sphaerulina, 267 
Spireehina, 308 
Stemonitis, 210, 215 
Store uni, 202, 204, 350 
Stilbella, 206, 295 
Stietis, 203 
Syncliytrium, 217 


Taphrina, 213, 225 
Telephora, 202 
Tliielaviopsis, 212 
Tilletia, 300 
Tra but ia, 248 
Trabutiella, 249 
Trametes, 353 
Tranzsehelia, 308 
Tra metes, 202, 211 
Tryblidiella, 206 
Tryblidium, 227 
Trichobasis, 204 
Tuhereularia, 204 
Tubereulina, 208 


Uleodothis, 246 
ITredinopsis, 303 
Tiredo, 208, 343 
Uroevstis, 207, 300 
Uroitivecs, 205, 206, 301, 312 
Ustilago, 211, 297 


Valsa, 203 
Vertieilliuin, 280 


Woroninella, 210 


Xylaria, 202, 203, 211, 275 
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